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PREFACE. 


This  work  was  originally  designed  as  a Con- 
densed Summary  of  the  Anatomical  knowledge 
essential  to  the  Student  about  to  present 
himself  for  examination  at  the  Eoyal  Colleges 
of  Surgeons,  and  other  Medical  bodies.  Its 
success  has  proved  its  usefulness. 

It  now  appears  as  much  improved  and  con- 
siderably enlarged,  by  the  addition  of  171  wood- 
engravings  of  superior  design  and  execution.  Its 
original  plan,  as  a “ Compendium  of  Anatomical 
Information”  has  not,  however,  been  depai'ted 
from. 

It  is  hoped  and  expected  that,  in  its  present 
form,  it  will  prove  still  more  useful,  and  meet 
with  a corresponding  success. 
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THE  ANATOMIST. 


The  bead,_  neck,  trank,  and  extremities  form  the 
principal  divisions  of  the  human  body. 

CHAPTER  I. 

THE  HEAD 

Consists  of  the  Cranium  and  Face. 

Section  I. 

The  Cranium  is  covered  by  the  scalp,  composed  of 
— 1.  The  skin.  2.  The  occipilo-frontalis  muscle. 
3.  The  periosteum. 

_ Tlie  skin  of  the  scalp  is  dense  and  firm,  and  is  fur- 
nished with  hair  and  sebaceous  follicles  and  granu- 
lated fat. 

Occipito.frmitalis  is  bicipital,  with  a central  tendon 
' or  aponeurosis.  Or.  two  ext.  thirds  of  the  super,  trans- 
■ verse  occipital  ridge,  and  adjoining  part  of  the  mas- 
‘ process ; Ins.  nasal  bones,  int.  angular  process,  the 
: rest  of  Its  fibres  intermixing  with  the  con-ugator  super- 
cihi  and  orbicularis  palp.  Covers  the  outer  surface  of 
■skull,  excepting  the  temporal  fossai.  Use,  to  raise 
the  skin  ol  the  forehead,  eyebrows,  and  eyelid,  and 
corrugate  the  scalp.  The  scalp  is  supplied  with  blood 
Jrom  the  frontal  arteries  in  front,  the  temporal  and 
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aural  on  tlie  sides,  and  the  occipital  posteriorly;  its 
nerves  are  derived  from  the  fifth,  portio  dura,  ascending 
cervical,  and  first  cervical  branches;  it  is  loosely 


Fig.  1.* 


* Fig.  1.— a,  the  frontalis  muscle;  h,  attollons  aurieulom  ; c 
points  to  the  orbicularis  palpebrarum;  rf.  compressor  nasi;  c, 
levator  communis ; /.  masseter ; <j,  g.  orbicularis  oris ; A,  dc- 
pre.ssor  anguli  oris;  i,  quadratus,  or  depressor  labii  inferioris; 
*,  lutissimus  colli ; I,  outline  of  the  stcrno-clcido-mastoides. 
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connected  to  the  periosteum  and  bone  by  areolar  tissue, 
and  tlius  moves  freely  on  the  skull.  On  the  side  of  the 
head  are 

The  Muscles  of  the  External  Ear,  3. 

Superior  auris,  or  attollens  aurein,  Or.  from  the  cra- 
nial aponeurosis  on  the  side  of  the  cranium,  imme- 
diately above  the  ext.  ear;  Ins.  the  upper  and  anterior 
part  of  the  cartilage  of  the  ear. 

Anterior  auris,  or  attrahens  aurem.  Or.  posterior 
part  of  zygomatic  process  and  cranial  aponeurosis ; Ins. 
front  part  of  helix. 

Posterior  auris,  or  retrahens  aurem.  Or.  from  the 
mastoid  process  above  sterno-mastoid ; Ins.  back  part 
of  concha.  The  ttse  of  these  muscles  is  indicated  by 
their  names. 

Section  II. 

The  Face 

is  covered  by  a delicate  vascular  skin,  closely  con- 
nected with  the  subjacent 

Muscles,  33. 

Orhicularis  palpehrarum.  Or.  the  upper  edge  of  the 
tendo  oculi,  and  int.  ang.  process  ; Ins.  theloirer  edge 
of  the  tendon,  ascending  process  of  the  maxilla  sup., 
and  inner  third  of  the  lower  edge  of  the  orbit.  The 
tendon  crosses  the  junction  of  the  lower  two-thirds 
with  the  upper  third  of  the  lacrymal  sac.  Use,  to 
close  the  eyelids,  by  depressing  the  upper,  to  compress 
the  lacrymal  sac,  and  force  the  tears  into  the  nasal 
duct. 

Corrugator  snpercilii.  Or.  inner  end  of  the  super- 
ciliary ridge  ; Ins.  orbic.  palpebr.  at  its  middle.  The 
foVowing  four  m.  arise  in  succession  from  the  inner 
canth. 

Levator  labii  super,  aheque  nasi.  Or.  narrow  from 

n 2 
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MUSCLES  OF  FACE. 


the  inner  angular  process  beneath  the  tendo  palpebras ; 
Ins.  skin  of  the  ala  nasi  and  upper  lip,  and  into  the 
orbic.  oris  muscle. 

Levator  labii  proprius,  Or.  broad,  inner  half  of  the 
edge  of  the  orbit ; Lis.  skin  aud  bair  bulbs  of  the  upper 
lip ; supposed  to  render  the  hair  erect,  as  in  the  feline 
tribes. 

Zygomaticus  minor,  Or.  narrow  from  the  inf.  edge 
of  the  os  mala ; Ins.  confounded  with  those  of  the 
above  muscle. 

Zygomaticus  major,  Or.  broad  from  a groove  on  the 
os  mala,  above  its  lower  edge ; Ins.  nan-ow  into  the 
labial  commissure. 

Levator  angidi  oris  ( Canimis),  Or.  broad  from  the 
canine  fossa ; Ins.  narrow,  with  the  zyg.  raaj.  into  the 
labial  commissure  ; the  infra  orbitar  neiwe  aud  artery 
appear  between  this  and  the  levat.  prop.  m. 

Depressor  anguli  oris.  Or.  broad  from  the  e.\t.  ob- 
lique line  of  infer,  maxilla ; Ins.  narrow  with  the  zyg. 
major  and  caniuus  m.  into  the  labial  commissure .'. 
Its  fibres  are  partly  confounded  with  those  of  the  pla- 
tysma. 

Deyiressor  lahii  inf..  Or.  broad  from  the  same  lino 
ns,  but  internal  to,  the  last  m. ; Ins.  broad,  into  the 
skill  of  the  lower  lip. ’.united  with  its  fellow  above, 
but  separated  below  by  the 

Levator  labiiinf.  vel  menti.  Or.  from  a fossa  close 
to  the  symphysis  menti ; Ins.,  by  diverging  fibres 
into  the  skin  and  hair  bulbs  of  the  skin.  The  use 
of  the  preceding  muscles  is  indicated  by  their  names, 
the  zygomatici  draw  the  angle  of  the  mouth  upwards 
and  backwards. 

Buccinator,  Or.  1,  Super,  alveolse,  from  that  of  the 
first  molar  tooth  to  the  last;  2,  corresponding  alveolre 
of  the  lower  jaw ; 3,  pterygo-maxillary  ligament ; Ins. 
the  labial  commissure,  its  lower  fibres  crossing  the 
upper.  These  muscles  are  antagonized  by  the  suc- 
ceeding. Use,  to  press  the  check  against  the  teeth. 
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SO  as  to  prevent  the  food  passing  between  tlienij  to 
assist  in  mastication,  articulation,  blowing,  and  sucking. 

Orbicularis  oris.  This  sphincter  muscle  is  composed 
of  two  portions,  corresponding  to  the  upper  and  lower 
lips.  Their  fibres  decussate  at  the  labial  commissure 
to  become  continuous,  the  upper  portion  with  the 
lower  fibres  of  the  buccinator,  and  vice  versd.  Use,  to 
close  and  corrugate  the  mouth. 

Muscles  of  the  Nose,  3 — 4. 

PijramiclaUs  nasi.  A few  fibres  of  the  frontalis  m., 
descending  on  each  side  of,  and  parallel  to,  the  nasal 
suture,  to  be  lost  in  the  compressor  nasi. 

Comjyressor  nasi.  Or.  narrow  from  the  edge  of  the 
canine  fossa : the  two  m.  expand  so  as  to  cover  the 
nasal  cartilage  and  some  part  of  the  aim,  and  unite  by 
means  of  a tliin  fascia  on  the  dorsum  nasi. 

Uep'essor  alee  nasi.  Or.  narrow,  close  to  the  median 
line,  li'om  a fossa  on  the  alveola  of  the  incisor  tooth  ; 
Ins.  by  diverging  fibres  into  the  orbic.  oris,  aim  nasi, 
and  septum. 

Naso  lahialis  (Albinus),  from  the  under  part  of  the 
septum  nasi,  runs  downwards  and  backwards,  and  is 
lost  in  the  orbic.  oris. 

Muscles  acting  on  the  Lower  Jaw. 

To  raise  it  and  dose  the  mouth,  2. 

Masseter,  Or.  1,  by  a strong  fascia  from  the  ant. 
two-thirds  of  the  edge  of  the  zygoma,  and  adjoining 
portion  of  the  super,  maxilla ; 2,  by  a thinner  fascia 
from  the  post,  third  of  the  zygoma  ; 3,  from  the  inner 
surface  of  the  zygoma.  Ins.  the  first  portion,  angle 
of  the  jaw;  the  second,  ext.  surface  of  the  ramus  ; and 
third,  ext.  surface  of  the  coronoid  process. 

Temporalis,  Or.  1,  Temporal  fossa;  2.  Temporal 
aponeurosis.  Lis.  bv  a strong  narrow  tendon  into  the 
coronoid  process  of  the  inf.  maxilla,  and  sometimes  by 
an  additional  fasciculus  and  tendon  into  the  inner  edge 
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of  the  ramus.  The  horizontal  motion  of  the  lover  jaw 
is  effect  eel  hy  2 m. 

Pteryyoideus  ext.,  Or.  1,  the  whole  outer  surface  of 
the  ext.  pterygoid  plate  and  adjoining  portion  of  the 
tuberosity  of  the  palate  bone ; 2,  from  a ridge  on  the 
temporal  bone,  which  separates  the  temporal  from  the 
zygomatic  fossa.  Jns.  fossa  on  the  anterior  surface  of 
the  neck  of  the  condyle  of  the  lower  jaw  and  edge  of 
the  interarticular  cartilage ; the  int.  max.  art.  enters 
the  pterygoid  fossa  between  its  two  origins.  This 
muscle  will  assist  in  opening  the  mouth  by  drawing 
the  condyle  of  the  lower  jaw  and  interarticular  car- 
tilage forwards  on  the  transverse  root  of  the  zygoma. 

Pteryyoideus  int.,  Or.  1,  fossa  between  the  pterygoid 
plates ; 2,  the  hamular  process ; 3,  tuberosity  of  the 
palate  bone  ; it  passes  downwards,  backwards,  and 
outwards  to  he  ins.  into  the  inner  surface  of  the  angle 
of  the  lower  jaw.  The  interval  between  the  muscles 
below  is  traversed  by  the  int.  maxil.  art.  and  vein, 
and  the  dental  and  gustatory  nerves.  The  dental 
nerve  and  artery,  in  their  descent,  separate  the  latter 
muscle  from  the  ramus  of  the  jaw.  The  lateral  or 
grinding  motion  of  the  lower  jaw  is  effected  chiefly  by 
the  pterygoid  muscles,  and  in  this  the  muscles  of  either 
side  act  alternately,  and  not  conjointly,  as  is  the  case 
in  most  other  muscles.  These  last  four  muscles,  al- 
though usually  included  amongst  those  of  the  face,  do 
not  strictly  belong  to  this  part. 

In  the  dissection  of  the  face,  numerous  vessels  and 
nerves  are  found  supplying  the  skin,  muscles,  &c.  The 
principal  arteries  are  derived  from  the  labial  branch 
of  the  ext.  carotid,  the  frontal  branch  of  the  ophthalmic, 
the  infra-orbital,  and  the  inferior  dental  branches  of 
the  internal  maxillary  artery ; the  nerves  are  the  frontal, 
infra-orbital,  and  inferior  maxillary,  or  dental  of  the 
5th,  branches  of  the  portio  dura  and  of  the  cervical 
plexus.  The  masticatory  actions  of  the  masseter, 
temporal,  pterygoid,  and  buccinator  are  supplied  by  the 
non-gangliouic  portion  of  the  3rd  division  of  the  6th. 
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The  Parotid  Gland 

13  met  with  in  dissecting  the  deep  muscles  of  the  face. 
There  are  three  salivary  glands  on  each  side  : 1,  pa- 
rotid ; 2,  submaxillary ; 3,  sublingual.  Of  these  the 
parotid  is  the  largest;  it  is  lodged  in  a quadrilateral 
ibssa  behind  the  ramus  of  the  lower  jaw,  which  bounds 
it  in  front ; behind,  is  the  mastoid  process  ; above,  the 
zygomatic  ai'ch;  and  below,  the  stylo-maxillary  liga- 
ment. Its  superficial  surface  is  covered  by  the  skin, 
a few  fibres  of  the  platysma,  and  a continuation  of 
the  cervical  fascia ; its  deep  surface  passes  in  between 
the  pterygoid  muscles,  and  is  in  close  contact  with  the 
int.  carotid  arteiy,  int.  jugular  vein,  3rd  division  of 
the  5th  nerve,  the  8th  and  9th  cerebral  nerves,  and 
the  styloid  process  ; in  its  substance  are  found  tlie 
portio  dura,  or  pes  anserinus,  the  ext.  jugular  vein,  and 
the  ext.  carotid  artery,  and  its  terminating  branches. 
This  belongs  to  the  Conglomerate  class  of  glands  ; it  is 
granular  in  structure,  the  granules  being  separated  by 
prolongations  of  the  cervical  fascia ; a portion  prolonged 
on  the  masseter  muscle  is  called  the  socia parotidis.  Its 
duct,  Steno’s  duct,  arises  from  the  granules  by  small 
radicles,  which,  with  a small  duct  from  the  socia  paro- 
tidis,  unite  and  form  the  trunk ; this,  about  2^  inches 
in  length,  crosses  the  masseter  muscle  from  the  anterior 
edge  of  the  gland,  perforates  the  buccinator  obliquely, 
and  opens  into  the  mouth  opposite  the  second  molar 
tooth  of  the  upper  jaw.  A line  drawn  from  the  lobeol 
the  ear  to  nearly  between  the  ala  nasi  and  angle  of  the 
mouth  indicates  its  course.  The  structure  of  this 
duct  is  fibro-mucous ; the  fibrous  or  ext.  coat  is  re- 
markably strong ; the  mucous  coat  is  lined  by  columnar 
epithelium  ; the  canal  is  small,  p.arlicularly  at  its 
orifice  in  the  mouth.  The  gland  is  supplied  with  blood 
from  the  ext.  carotid  branches ; its  nerves  are  derived 
from  the  cervical  plexus,  the  portio  dura,  5th,  and 
sympathetic. 
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CHAPTER  II. 

THE  KECK 

includes  the  space  between  the  lower  jaw  above,  the 
clavicles  beneath,  and  the  cervical  vertebrae  poste- 
riorly ; it  comprises  the  neck,  properly  so  called,  the 
mouth,  pharynx  and  larynx,  with  numerous  vessels 
and  nerves. 

The  integuments  of  the  neck  are  thin  ; beneath  them 
may  be  noticed  the  projections  of  the  principal  muscles  I 
— the  larynx  on  the  mesial  line,  and  the  ext.  jugular 
vein  laterally. 

Sectiox  I.  ' 

jShisclea  of  the  Neele, 

Platysma  myoides. — Commences  in  the  subcutaneous 
tissue  over  the  pectoralis  major  and  deltoid  ; Jns.  into 
the  fascia  covering  the  parotid  and  masseter  m.,  the 
labial  commissure,  and  ext.  oblique  line  of  the  lower 
jaw  ; some  fibres  are  mixed  with  those  of  the  depr. 
angul.  oiis,  quadratus  menti,  and  fellow.  Csc,  to 
depress  the  angle  of  the  mouth  and  lower  jaw,  and  to 
coiTugate  the  skin  of  the  neck. 

ilte)-no-cleido-mastoideu3,  Or.  fleshy  from  the  sternal 
third  or  more  of  the  clavicle,  and  by  a round  tendon, 
from  the  adjoining  surface  of  the  first  bone  of  the  ster- 
num ; Nis.  mastoid  process  and  sup.  transverse  ridge 
of  the  occipital  bone  as  far  as  the  trapezius . •.  Traversed 
by  the  spinal  accessory  nerve  ; the  ext.  jugular  vein 
descends  some  way  upon  it ; its  ant.  edge  is  a guide 
to  the  common  carotid  artery.  Use,  if  both  muscles 
act,  the  anterior  portion  will  depress  the  head  ante- 
riorlj’,  the  posterior  fibres  posteriorly ; the  sternal  por- 
tion of  each  muscle  will  also  rotate  the  head  to  the 
opposite  side,  the  clavicular  portion  will  depress  it 
laterally. 
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Between  the  Lower  Jaw  and  Os  Hyoides. 
Depressors  of  the  Jaw,  3. 

Digastrims,  Or.  post,  lelly,  groove  beliind  tbe  mas- 
toid process ; ant.  helly,  a small  fossa  close  .to  the 
symphysis  menti.  The  two  bellies  are  united  by  a 

Fig  2.* 


• Fig.  2. — a,  external  lateral  ligament  of  the  lower  jaw ; c,  ramus 
and  angle  of  the  jaw;  b,d,  stylo-maxillary  ligament;  e,  stylo- 
glossus muscle  ;f  is  placed  between  the  stylo-hyoid  ligament  in 
front  and  stylo-hyoideus  muscle  behind  ; h,  superior  constrictor  of 
the  pharynx  ; i,  k,  inferior  constrictor ; I,  genio-glossus  muscle ; 
m,  genio-hyoideus  ; n,  hyo-thyroidcus ; o,  portion  of  the  thyro- 
hyoid ligament;  p,  thyroid  cartilage;  k,  cricoid  cartilage. 
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round,  tendon,  which  is  attached  to  the  upper  edge  of  j 
the  body  of  the  os  hyoides  by  means  of  a few  tendinous 
fibres.  The  post,  belly  passes  through  the  stylo-  ; 
hyoid  m.  This  muscle  will  also  raise  the  larj'nx,  and  j 
when  the  jaw  is  fixed  tends  to  depress  the  occiput. 

My]o-luioide%is,  Or.  whole  length  of  the  mylo-hyoid  ] 
ridge ; Ins.  the  whole  length  of  the  body  of  the  os  | 


Fig.  3.* 


• Fig.  3.— a,  iiitcr-max illary  ligament,  or  aponeurosis;  i, 
buccinator ; e,  superior  coiislrictor  of  the  pharnyx ; d,  mylo- 
hyoidcus;  e,  middle  constrictor  of  the  pharynx;  the  lower  <»n- 
strictor  has  not  been  lettered ; it  follows  immediately  the  middle 
constrictor ; f,  tbyro-hygid  li^mcnt. 
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lijoi'des  behind  the  digastric  tendon,  and  to  a median 
tendinous  line  extending  from  that  hone  to  the  sym- 
physis menti.  It  forms  the  floor  of  the  mouth.  The 
mylo-hyoideus  also  raises  the  larynx. 

Genio-hyoideus,  Or.  the  infer,  of  the  two  tubercles 
on  the  inside  of  the  jaw  close  to  the  symphysis  ; /«.?. 
narrow,  body  of  the  os  hyoides  close  to  the  median  line. 
This  muscle  also  draws  the  larynx  upwards  and  forwards. 

These  three  muscles  being  removed,  the  following 
are  brought  into  view  : — 

Of  the  Tovguc,  5. 

Genio-hyo-ylossus,  Or.  narrow,  tendinous,  from  one 
of  the  sup.  tubercles  on  the  inside  of  the  jaw,  close  to 
the  symphysis,  above  the  former  m. ; it  expands 
like  a fan,to  be  Ins.,  1,  into  the  body  of  the  os  hyoides ; 

2,  the  pharynx  between  that  bone  and  the  stylo-glossus ; 

3,  with  its  fellow  into  the  under  surface  of  the  tongue, 
from  the  base  to  the  apex ; the  hypoglossal  nerve 
passes  between  its  pharyngeal  and  lingual  portions. 
Use,  to  depress  the  tongue  in  the  centre  ; the  posterior 
fibres  will  draw  the  base  of  the  tongue  forward,  the 
anterior  will  retract  the  tip. 

Lingualis,  or  Siiblinyualis,  similar  fibres  are  seen 
on  the  dorsum  of  the  tongue,  is  a fasciculus  of  fibres 
running  from  base  to  apex,  between  the  above  m.  and 
the  stylo-  and  hyo-glossi.  Use,  to  draw  the  tip  to- 
wards the  base  of  the  tongue,  so  as  to  render  this  con- 
vex superiorly. 

ITyo-glossm,  Or.  1,  the  body  of  the  os  hyoides,  near 
Ihe  larger  cornu;  2,  the  whole  length  of  this  cornu. 
Im.  side  of  the  tongue,  between  the  lingualis  and  stylo- 
glossus. The  lingual  artery  crosses  beneath  it  a little 
above  the  cornu,  and  the  lingual  nerve  in  front  of  it,  a 
little  above  the  artery.  The  gustatory  crosses  its  upper 
margin.  Use,  to  depress  the  sides  of  the  tongue,  and 
render  the  dorsum  convex. 

Btylo-glossv.s,  Or.  narrow,  inf.  half  of  the  styloid  prc- 
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cess ; I)is.  side  of  the  tongue,  from  the  palato-glossus 
to  the  tip ; a second  portion  divides  the  fibres  of  the 
hyo-glossus,  to  join  the  transverse  fibres  of  the  tongue. 
Covered  by  the  gustatory  nerve,  and  sublingual  gland. 
Use,  to  draw  the  tongue  backwards,  and  to  elevate  the 
lip.  The  two  other  styloid  muscles  elevate  and  dilate 
the  pharynx. 

Stylo-hyoideus,  Or.  narrow,  back  part  of  the  styloid 
process,  near  its  apex  ; Ins.  body  of  the  os  hyoides,  near 
(lie  middle,  gives  passage  to  the  post,  belly  of  the 
digastricus.  Use,  to  raise  and  draw  back  the  os 
hyoides  and  tongue. 

Styh-pharynyms,  Or.  vaginal  process  and  back  part 
of  the  base  of  the  styloid  process,  passes  between  the 
two  sup.  constrictors,  with  which  its  sup.  fibres  are 
lost ; Ins.  the  edge  of  the  ala  of  the  thyroid  cartilage, 
and  side  of  the  pharynx.  The  glosso-pharyngeal  nerve 
runs  on  its  outer  side.  Separates  the  ext.  from  the  int. 
caret,  and  int.  jugular  vein. 

Between  the  Os  Hyoides  and  Sternum,  4. 

Sterno-hyoideus,  Or.  post,  surface  of  sternum,  and 
cartilage  of  first  rib,  sternal  end  of  clavicle,  and  cap- 
sule of  the  joint ; Ins.  lower  border  of  the  body  of  the 
03  hyoides.  Use,  to  depress  os  hyoides,  larynx,  and 
pharynx. 

Thyro-hyoideus,  Or.  oblique  lino  on  the  ala  of  the 
thyroid  cartilage  ; Ins.  post,  surface  of  the  body  of  the 
os  hyoides,  and  part  of  its  larger  conm.  Use,  to  ap- 
proximate the  os  hyoides  and  thyroid  cartilage. 

Slerno-thyroideus,  Or.  broad  post,  surface  of  the 
sternum,  below  the  sterno-hyoideus,  and  from  the  first 
costal  cartilage  ; Ins.  oblique  line  of  the  ala  of  the  thy- 
roid cartilage.  Vse,  to  depress  the  larynx. 

Omo-hyoideus,  Or.  superior  edge  of  the  scapula,  be- 
hind the  notch;  2,  inf.  edge  of  the  os  hyoides  at  the 
junction  of  its  body  and  cornu.  The  two  portions  are 


TRIANGLES  OE  NECK. 


13 


united,  about  an  inch  and  a half  above  the  clavicle,  by 
a fiat  tendon,  wbicb  is  fixed  to  tbe  latter  bone  by  a 
portion  of  the  deej)  cervical  fascia.  Use,  to  draw  tbe 
os  byoides  downwards,  and  to  one  side. 

Immediately  beneath  the  preceding  muscles,  and 
lying  in  front  of  the  trachea,  and  extending  laterally  on 
the  sides  of  the  larynx,  is  a soft,  deep  reddish  body,  the 
thyroid  gland  or  lody.  This  is  crescentic  in  shape,  the 
concavity  upwards,  convex  anteriorly,  concave  pos- 
teriorly, and  consists  of  two  large  lobes,  the  lateral  lobes 
on  either  side,  connected  in  front  of,  and  in  some  rare 
cases  behind,  the  trachea,  by  a narrow  isthmus,  the  cen- 
tral lobe.  This  body  is  larger  in  the  infant  and  female 
subject.  The  structure  of  this  body  is  cellular,  the  cells 
* containing  a thin  serous  fluid;  it  is  largely  supplied 
, with  blood  by  the  inferior  th}Toid  from  the  subclavian, 

1 the  superior  thyroid  from  the  ext.  carotid,  and  frequently 
by  a middle  thyroid  from  the  arch  of  the  aorta.  Its  use 
■ is  wholly  unknown.  As  is  usual  in  such  cases,  conjcc- 
I ture  has  been  very  busy  on  tbe  subject. 

The  muscles  of  the  neck,  by  their  varied  directions, 
divide  the  nearly  square  surface  of  this  region  into 
numerous  spaces,  generally  of  a triangular  shape, 

; which  are  of  much  importance,  as  containing  several 
i large  bloodvessels,  nerves,  and  other  structures.  The 
: principal  of  these  are — 

1.  The  Great  Anterior  Triangle.  Bounded  above 
; by  the  lower  jaw  and  stylo-maxillary  lig.,  which  form 

its  base ; in  front  by  the  mesial  line ; posteriorly,  by 
i the  ant.  edge  of  the  sterno-mastoid ; its  apex  is,  infe- 
i riorly,  at  the  sterno-clavicular  articulation. 

2.  The  Great  Posterior  Triangle.  Bounded  below 
: by  tbe  clavicle,  which  forms  its  base ; in  front,  by  tbe 
I post,  edge  of  the  sterno-mastoid ; behind,  by  the  ant. 

edge  of  the  trapezius ; its  apex  is,  superiorly,  where 
these  muscles  ajjproacli,  but  do  not  meet,  liach  of 
these  triangles  is  subdivided  by  the  omo-hyoid  muscle 
i;  into  two,  as  follow — 
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1.  Anterior  Inferior  Triangle.  Bounded  by  the 
mesical  line,  as  far  as  the  os  liyoides,  in  front,  which 
forms  its  base  ; abdvc,  by  the  anter.  belly  of  the  omo- 
hyoid ; below,  by  the  ant.  edge  of  j the  stenio-mastoid  ; 
its  apex  is  formed  by  the  crossing  of  these  muscles. 
This  space  contains  the  com.  carotid  art.,  intenral 
jugular  vein,  and  par  vagnm,  with  some  smaller  ner- 
vous filaments. 

2.  Anterior  Superior  Triangle.  This  is  again  sub- 
divided into  two  by  the  digastric  muscle ; viz. — 

1.  Infra-hyoid  space.  Bounded  above  bj^  the  os 
hyoides  and  digastric  tendon,  which  form  its  base; 
internally,  by  the  ant.  belly  of  the  omo-hyoid;  ext.  by 
the  ant.  margin  of  the  sterno-mastoid ; its  apex  is 
at  the  decussation  of  these  muscles.  It  contains  the 
same  parts,  and  generally  the  bifurcation  of  the  com. 
carotid  into  its  two  branches,  the  ext.  and  int.  carotids.  | 

2.  Supi'a-hyoid,  or  digastric  space.  Bounded  above  ' 
by  the  lower  jaw  and  stylo-maxi  Hi  ary  lig,,  which  form  | 
its  ba.se  ; in  front,  by  the  ant.  belly  of  the  digastric ; | 
behind,  by  its  post,  belly  ; its  apex  is  at  the  tendon  of 
this  muscle,  where  it  is  attached  to  the  os  hyoides. 
This  space  contains  the  submaxillary  and  sublingual 
glands,  the  labial  and  lingual  arteries,  the  gustatory, 
9th,  and  chorda  tynipani  nerves,  and  Whartonian 
duct. 

1.  Posterior  Inferior  Triangle.  Bounded  below  by 
the  clavicle,  which  forms  its  base  ; above,  by  the  post, 
belly  of  the  omo-hyoid ; in  front,  by  the  post,  edge  of 
the  sterno-mastoid ; its  apex  is  at  the  decussation  of 
these  muscles.  It  contains  the  subclavian  vein,  the 
subclavian  art.  in  its  third  stage,  and  brachial  plexus ; 
and,  more  superficially,  branches  of  the  cervical  plexus, 
ext.  jugular  vein,  and  some  lymphatic  glands. 

2.  Posterior  Inferior  Triangle.  i\Iuch  larger,  is 
bounded  behind  by  the  ant.  edge  of  the  trapezius, 
which  forms  its  base  ; above  and  in  front  by  the  post, 
edge  of  the  sterno-mastoid ; beneath,  by  the  post.  t)elly 
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of  the  omo-hyoid  ; its  apex  is  at  the  decussation  of 
these  muscles.  It  contains  the  cervical  plexus,  and 
spinal  accessoiy  nerve,  the  transversalis  colli  art.,  and 
numerous  lymphatic  glands. 

The  submaxillary  and  sublmgnal  glands  met  with  in 
the  digastric  space  form,  with  the  parotid  already  de- 
scribed, the  salivary  glands. 

The  suhmaxillary  {/land  is  lodged  in  a deep  fossa 
beneath  the  lower  jaw  ; bounded  above  by  this  bone  ; 
beneath  and  in  front,  by  the  ant.  belly  of  the  digas- 
tric ; behind,  by  its  post,  belly.  It  is  covered  by  the 
skin,  platysma,  and  cervical  fascia,  and  rests  on  the 
mylo-hyoid  and  hyo-glossus  muscles.  It  is  traversed 
by  the  labial  art.,  which  supplies  it  with  blood.  The 
structure  of  this  gland  resembles  that  of  the  parotid, 
but  is  less  granular,  aS  the  cervical  fascia  does  not 
send  processes  into  its  interior.  Its  duct,  the  Wfun-- 
ionianduct,  is  thin  and  delicate,  and  opens  on  the  side 
of  the  frsenum  linguae.  A prolonged  portion  of  this 
gland  winds  round  the  posterior  edge  of  the  mylo-hyoid 
mus.,  and  joins 

The  Suhlingual  gland,  the  smallest  of  the  salivary 
glands,  lies  immediately  beneath  the  mucous  mem- 
brane of  the  mouth,  and  above  the  mylo-hyoid  muse.  It 
opens  into  the  mouth  by  numerous  orifices  beneath  the 
tongue  {ductus  Miviniani) ; some  join  the  Whartonian 
duct  by  a separate  duct,  the  duct  of  Bartholini. 

All  these  parts  are  bound  down,  retained  in  their 
places,  and  more  or  less  protected  by  a dense  layer  of 
fibrous  stnicture,  the  ceiwical  fascia.  {See  Fasciae.) 

Section  II. 

The  Vessels  and  Nerves  of  the  NeeJe. 

Ihe  arteries  met  with  in  the  neck  arc  the  right  and 
left  common  carotid  arteries,  with  their  branches,  the 
' ext.  and  int.  carotids,  and  the  principal  branches  of 
them ; the  right  and  left  subclavian  arteries,  and 
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llieir  principal  branches;  the  veins  are  the  internal 
and  external  jugular,  and  the  subclavian,  with  their 
principal  branches;  the  nerves  are  the  cervical  and 
brachial  plexuses,  with  their  principal  branches;  the 
par  vagum  or  pneuraogastric,  the  lingual  or  ninth,  and 
sympathetic,  with  their  numerous  branches. 

Section  III. 

Deep-seated  31uscles  of  the  Neck,  5. 

The  number  of  scaleni  is  variously  stated.  Albi- 
nus  makes  5,  Sabatier  3,  Chaussier  1,  recent 
writers  2. 

Scalenus  anticus,  Or.  upper  surface  of  the  first  rib 
at  its  middle.  Ins.  ant.  transverse  tubercles  of  the 
sixth,  fifth,  fourth,  and  third  cervical  vertebr®  se- 
parates the  subclavian  vein  from  the  artery ; the 
phrenic  nerve  descends  diagonally  across  its  ant.  sur- 
face. 

Scalenus  posticus,  Or.  by  two  slips,  1,  from  the  first 
rih  between  its  subclavian  depression  and  tubercle; 
2,  upper  edge  of  the  second,  between  its  tubercle  and 
angle ; Ins.  post,  transverse  tubercles  of  the  six  inf. 
cervical  vertebrae  . ' . The  subclavian  artery  and  bra- 
chial plexus  pass  between  the  two  scaleni.  The  use 
of  the  scaleni  muscles  is  to  elevate  or  fix  the  ribs  to 
■which  they  are  attached,  and  to  depress  the  neck  for- 
wards, and  to  one  side. 

Longus  colli,  consists  of  three  distinct  orders  of 
fasciculi,  1,  Or.  ant.  transverse  tubercles  of  the  fifth, 
fourth,  and  third  cervical  vertebrae ; Ins.  fore-part  of 
the  atlas ; 2,  Or.  from  the  bodies  of  the  three  first 
dorsal  vertebrae ; Ins.  ant.  transverse  tubercles  of  the 
third  and  fourth  cemcal  vert. ; 3,  Or.  the  bodies  of 
the  four  last  cervical,  and  three  sup.  dorsal,  and  in- 
termediate ligaments  ; Ins.  front  of  the  axis  and  tliini 
cervical  vertebrae .'.  supports  the  great  cervical  vessels 


THE  LAUYNX.  17 

and  nerves.  Use,  to  bend  the  neck  laterally,  and  to 
rotate  the  atlas  and  head  on  the  second  vertebra. 

Rectus  capitis  anticus  major ; Or.  ant.  transverse 
tubercles  of  the  third,  fourth,  fifth,  and  sixth  cervical 
vertebrie  ; Ins.  broad  into  the  basilar  process  just  in 
front  of  the  foramen  magnum  .-.  supports  the  int. 
carot.  artery,  sup.  cerv.  gang.  .-.  separates  the  ant. 
scaleni  from  the  long,  colli.  Use,  to  bend  the  head  and 
neck  forward. 

Rectus  capitis  ant.  minor,  beneath  the  former  ro. 
Extends  from  the  base  of  the  transverse  pr.  of  the 
atlas  upwards  and  inwards  to  the  basilar  precess . •. 
supports  the  sup.  cerv.  ganglion.  Use,  to  bend  the 
head  and  neck  forward  and  a little  on  one  side. 

Sectiok 
The  Larynx 

is  the  superior  extremity  of  the  trachea,  with  which  it 
is  continuous.  It  opens  superiorly  into  the  mouth, 
and  lies  on  the  mesial  line  of  the  neck,  having  the 
carotid  arteries,  internal  jugular  vein,  and  par  vagum 
on  each  side,  the  pharynx  behind,  and  the  sterno- 
hyoid, sterno-thyroid,  and  thyro-hyoid  muscles  in 
front. 

The  larynx  is  composed  of  cartilages,  fibro-carti- 
lage,  muscles,  mucous  membrane,  and  glands.  Six 
cartilages,  thyroid,  cricoid,  and  two  arytajnoid ; two 
cuneiform  ; one  fibro-cartilage,  the  epiglottis ; fourteen 
muscles,  the  thyro-hyoid,  crico-thyroid,  thyro-arytenoid, 
crico-arytsenoid  lateralis,  erico-arytenoid  posticus,  ar^'- 
teno-epiglottic,  inter,  arytenoid,  and  thyro-epiglottic. 
The  two  last  are  single  muscles.  One  gland,  the  epiglot- 
tic. The  mucous  membrane  lines  the  interior  of  the 
larynx. 

The  thyroid  cartilage  is  the  largest  and  superior. 
It  consists  of  two  quadrilat.  plates,  or  aloe,  united  in  front 
forming  the  pomum  Adami,  and  separated  posteriorly  to 
receive  the  post.  ext.  of  the  cricoid  cart.  The  up>per 
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edge  is  Irregularly  convex,  and  is  joined  by  the  thyro- 
hyoid lig.  to  the  os  hyoides;  its  inf.  edge  is  nearly 
sti-aight,  having  a slight  projection  about  its  centre, 


Fig.  i* 


Fig.  4 represents  the  larynx,  traehea.  and 
cartilage ; b,  cricoid  cartilage  ; r,  c,  trachea ; cf,  left  bronchus , 
e,  right  bronchus, 
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and  is  connected  to  the  first  ring  Fig.  s.* 
of  the  trachea  by  an  elastic  tissue, 
the  crico-thyroid  ligament.  The 
posterior,  or  free  margin  rounded, 
m prolonged  superiorly  into  the 
greater  or  superior  cornu  attached 
to  the  os  hyoidcs  by  a round  and 
sometimes] cartilaginous  ligament. 

The  inferior  is  shorter,  and  forms 
an  articulation  on  the  side  of  the 
cricoid  cart.  The  outer  surface, 
nearly  plane,  is  marked  by  an  ob- 
lique line,  to  which  the  sterno-thy- 
roid  and  thyro-l^'oid  muscles  are 
attached  ; tlie  inner  surface  is  con- 
cave, and  covers  the  crico-arytenoid  lateralis  and 
thyro-arytenoid  muscles. 


The  cricoid  cartilage  is  ring- 
shaped,  and  lies  beneath  the 
preceding.  Narrow  in  front,  deep 
behind,  it  fills  here  the  interval 
between  the  alse  of  the  thyroid 
cart. ; its  outer  surface,  convex, 
gives  ongin  to  the  crico-thyroid 
muse.,  and  more  posteriorly  arti- 
culates with  the  inf.  cornu  of  the 
thyroid  cart. ; behind  this  the 
posterior  surface  gives  origin  to 
the  crico-arytenoidei  postici  mus- 
cles, between  which  is  a promi- 
nent ridge ; the  inner  surface 
IS  lined  by  mucous  memb.,  the 


Fig.  6.t 


A 


cartilages  of  the  larnyx.— o,  thjToid  cartilage, 
‘.same  cartilage,  left  side  of  the  body;  c,  in- 
lucisura,  or  notch.— B,  a,  aryle- 
uoid  cartilages.— C,  b,  cricoid  cartilage. 

side.— o,  thyroid  cartilage ; b, 
riTir.  nf  ®“<=o-thyroid  muscle ; d,  e,  cartilaginous 

nngs  of  the  trachea  and  their  connecting  fibrous  membrane. 
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superior  edge  of  tlie  cricoid  cart,  slopes  upwards  and 
backwards,  and  is  marked  by  a convex  articulating 
surface  for  tbe  ar3't£enoid  cartilage. 

Tlie  arytenoid  cartilages  are  triangular  in  shape, 
the  hase  is  concave,  and  rests  on  the  edge  of  the  cricoid 
cart. ; on  it  are  two  projections,  one  ext.  for  the  in- 
sert. of  the  crico  arytenoid  muscle,  the  other  anterior 
for  the  attachment  of  the  true  chorda  vocalis ; the 
apex  is  surmounted  by  the  appendix  or  corniculum. 
'Yhe posterior  surface  concave,  lodges  the  inter-ary  tenoid 
muse.  ; the  anterior  convex  gives  attachment  to  the 
false  chorda  vocalis,  and  the  aryteno-epiglottidean 
fold.  The  internal  surface  is  flat,  opposed  to  its 
fellow,  and  covered  by  mucous  membrane.  These 
cartilages  are  very  movable,  and  thus  influence  the 
vocal  chords.  The  cuneiform  cartilages,  or  cartilages 
of  Wrisbaeg  (not  always  present),  small  and  elongated, 
are  situated  in  the  aryteno-epiglottidean  folds. 

The  epiylottis  is  situated  immediately  behind  the 
root  of  the  tongue,  and  over  the  upper  opening  of  the 
larnyx  ; it  is  the  shape  of  an  oval  leaf,  concave  poste- 
riorly, and  covered  by  mucous  membrane ; convex  in 
front,  it  is  attached  to  the  root  of  the  tongue  by  three 
folds  of  mucous  membrane,  the  fnenum,  the  largest 
in  the  centre,  the  frtenula  on  each  side ; to  its  edges 
are  attached  the  aryteno-epiglottidean  folds  ; inferiorly 
the  epiglottis  ends  in  a stalk-like  proce.«s,  which  is 
inserted  into  the  retreating  angle  of  tbe  thyroid  carl, 
above  the  chorda  vocalis.  The  use  of  the  epiglottis  is 
to  cover  the  glottis  in  the  act  of  deglutition  ; it  is  fibro- 
cartilaginous in  structure. 

The  epiglottic  gland  lies  between  the  stalk-like  pro- 
cess of  the  epiglottis  and  the  thyro-hyoid  memb.  Its 
glandular  nature  is  very  ouestionable. 

'J'ho  larynx  is  connected  superiorly  to  the  os  hyoides 
by  the  thyro-hyoid  ligament ; this  is  best  marked  in 
the  centre  and  at  each  posterior  margin  : the  thyroid 
and  cricoid  cartilages  are  connected  in  front  by  the 
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crico-lliyroid  momb.  or  lig. ; tin's  is  strong,  and  of  a 
yello-svish  colour;  a capsular  ligament  connects  the 
articulation  between  tbe  cricoid  cart,  and  the  inf. 
cornu  of  the  thyroid,  which  is  also  lined  by  synovial 
membrane. 

In  the  interior  of  the  larynx,  and  forming  the  rima 
(jlottidis,  are  the  chordm  vocales,  two  true  and  two  false ; 
the  true  are  the  stronger  and  inferior,  the  false  superior 
and  less  distinct ; both  pass  from  the  retreating  angle 
of  the  thyroid  cartilage  to  the  tubercle  on  the  base  of 
the  arytenoid,  the  false  one  slightly  curved,  the  true 
one  straight ; between  them  is  a small  fossa,  the  saccu- 
lus  laryngis  ; tbejr  structure  is  fibrous.  The  use  of  the 
chord®  vocales  is  to  open  and  close  the  rima  glottidis, 
and  to  effect  the  tones  of  the  voice  by  their  different 
states  of  tension. 

Thyro-liyoideus,  Or.  oblique  ridge  on  ala  of  thyr. 
cartilage;  Ins.  lower  border  of  cornu  of  os  hyoides. 
Use,  to  raise  and  draw  forwards  the  larynx  and  close 
the  glottis. 

Crico-thyroideus,  Or.  from  forepart  of  cricoid  cart. ; 
Ins.  lower  edge  and  cornu  of  thyroid  cart.  Use,  to 
approximate  the  cartilages  and  make  tense  the  vocal 
chords. 

Thyro-arytenoideus,  Or,  inner  surface  of  thyroid 
cart. ; Ins.  anterior  and  outer  edge  of  arytenoid  cart. 
Use,  to  draw  the  cartilages  towards  each  other  and 
narrow  the  rima  glottidis. 

Crico.arytenoideus  posticus.  Or.  from  concave  pos- 
terior surface  of  cricoid  cart. ; Ins.  base  of  arytenoid 
cart.  Use,  to  separate  the  chord®  vocales  and  open  the 
rima  glottis. 

Crio)-arytenoideus  lateralis.  Or.  side  of  cricoid  cart, 
near  its  upper  margin ; Ins.  base  of  arytenoid  cart. 
Use,  to  open  the  rima  glottidis  and  relax  the  vocal 
chords. 

Arytenoidei.  Fill  the  concave  post,  surfaces  of  the 
arytenoid  cartilages,  they  consist  of  oblique  and  trans- 
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versG  fibres  passing  from  one  to  the  otlier.  Use,  to  ap- 
proximate the  arytenoid  cart.,  close  the  rima,  and  relax 
the  vocal  chords. 

Some  muscular  fibres  are  occasionally  met  with  in 
the  thyro-epiglottic  and  aryteno-epiglottio  folds,  and 
are  named  after  them.  Tliey  are  of  little  importance. 

The  mucous  membrane  of  the  larynx  forms  a portion 
of  the  bronchial  membrane,  and  resembles  it  in  most 
particulars ; it  is  connected  to  the  subjacent  parts  by 
loose_  areolar  tissue,  but  is  closely  connected  with 
the  interior  of  the  cricoid  cartilage ; where  it  joins 
the  bronchial  membrane,  it  is  covered  with  columnar 
ciliated  epithelium  beneath  the  superior  vocal  chord, 
but  above  this  the  cilia  are  found  only  in  front  as  high 
as  the  centre  of  the  epiglottis,  elsewhere  the  epithelium 
is  of  the  squamous  character. 

The  vjjper  openiw)  of  the  larynx  or  r/lottis  communi- 
cates with  the  isthmus  faucium;  triangular,  it  is 
bounded  in  front  by  the  epiglottis,  which  forms  its  base, 
its  apex  posteriorly  at  the  convergence  of  the  arytenoid 
cartilages,  its  sides  are  formed  by  the  aryteno  epiglottic 
folds. 

The  loirei-  opening,  or  rima  (jlottidis,  a narrow  aper- 
ture, slightly  triangular,  is  bounded  on  each  side  by  the 
true  chord®  vocales,  the  base  is  behind  at  the  aiytenoid 
cartilages,  the  apex  in  front,  at  the  retreating  angle  of 
thyroid  cartilage,  where  the  vocal  chords  arise.  The 
rima  glottidis  is  liable  to  much  and  constant  change ; 
the  glottis  varies  but  little. 

The  arteries  of  the  larynx  are  derived  from  the  su- 
perior and  inferior  thyroid  ; the  nerves  are  branches  of 
the  par  vagum  or  pneumogastric  nerve ; of  these  the 
supeiior  laryngeal  enters  the  thyro-hyoid  membrane, 
and  is  distributed  to  the  arytenoid,  thyro-arytenoid, 
crico-arytenoid  lateralis,  and  crico-thyroid  muscles,  the 
inferior  sends  filaments  to  the  same  muse,  to  the  crico- 
arytenoid posticus,  and  anastomoses  with  the  superior. 
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Section  V. 

The  Pharynx, 

The  pharynx  is  a muscnlo-membranons  tube,  of  a 
funnel  shape,  the  larger  extremity  being  continuous 
with  the  mouth  and  nares,  the  smaller  with  the  oeso- 
phagus ; it  extends  from  the  base  of  the  cranium  to 
the  4th  or  5th  cervical  vertebra ; its  length,  subject  to 


Fie.  7*. 

VeHical  Section  of  the  Head  ami  Heel', 


Z-  Fig.  7.— o,  i,  c,  genio-hyo-glossns  muscle  ; d,  mesial  section 
of  the  body  of  the  hyoid  hones  ; e,  corresponding  section  of  the 
thyroid  cartilage ; f,  rima  of  the  glottis  and  left  ventricle  of  the 
larynx  ; g,  vertical  section  of  the  epiglottis : h,  superior  part  of 
the  pharynx  ; k,  nasal  cavity ; I,  sphenoidal  sinus ; m,  interior 
of  the  cranium  ; n,  inferior  occipital  fossa. 
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continual  variation,  is  about  four  inches  and  a half ; 
its  upper  ext.  is  about  two  inches  wide,  and  its  lower 
one,  eleven  lines.  The  followinp;  chain  of  fixed  points 

affords  attachment  to  its 
muscles.  The  cricoid 


Fig.  8.* 

Muscles  of  Pharynx. 


and  thyroid  cartilages, 
os  hyoides,  stylo-hyoid 
ligament,  base  of  the 
tongue,  infer,  maxilla, 
pterygo-maxillary  lig., 
int.  pterygoid  plate  and 
petrous  bone ; behind, 
they  are  attached  to  a 
strong  aponeurosis, 
which  descends  from 
the  basilar  process  and 
Eustachian  tubes. 
Constrictor  infer.,  Or. 

1,  a triangular  space 
on  the  cricoid  cartilage, 
between  the  crico-thy- 
roid  andarytrenoid  m. ; 

2,  the  oblique  line,  post, 
and  sup.  edge,  and 
smaller  coi-nu  of  the 
thyroid  cartilage ; Ins. 

with  its  fellow  into  the  raphe  on  the  back  part  of  the 
pharynx  The  infer.  laryngeal  nerve  passes  beneath 
its  lower  edge;  the  super,  under  its  upper  edge. 

Constrictor  medius.  Triangular,  by  its  apex  from 
the  bo(^  and  cornua  of  tlie  os  hyoides  and  stylo-hyoid 
lig.  ; Ins.  by  its  base  with  its  fellow  into  the  raphe.', 
its  super,  fibres  are  continued  by  means  of  a pointed 


* Fig.  8. — a,  angle  of  tlie  lower  jaw  ; 6,  stylo-pharrngcus 
muscle  ; c,  greater  or  laryngeal  horn  of  the  hyoid  bones';  f,  g, 
middle  constrictor  of  the  pharynx ; A,  thyroid  cartilage  ot  the 
larynx  ; b,  b,  inferior  constrictor  of  the  pharynx  ; e,  superior 
constrictor. 
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tendon  to  the  basilar  process  .•.the  stylo-pharyngeus 
m.  passes  under  its  upper  edge. 

Constrictor  super.,  Or.  3 , base  of  the  tongue,  where 
it  is  continuous  with  the  genio-hyo-glossus ; 2, 
post,  extremity  of  the  mylo-hyoid  ridge  ; 3,  pterygo- 
maxillary  ligament ; 4,  lower  third  of  the  inner 
pterygoid  plate,  and  by  an  aponeurosis  from  the  petrous 
bone.  Ins.  tendinous  raphe  and  basilar  process.',  an 
oval  sinus  (Morgagni)  is  left  on  each  side,  between  its 
upper  fibres  and  the  base  of  the  cranium.  The  pha- 
rynx is  also  strengthened  by  fibres  from  the  petrous, 
basilar,  liamular,  and  st3'loid  process.  If  the  pharynx 
be  opened  by  an  incision  along  the  raphfe,  there  will 
be  seen  the  velum,  isthmus  faucium,  base  of  the 
tongue,  epiglottis,  and  seven  openings — viz.,  two  of 
the  nares,  two  Eustachian  tubes,  the  mouth,  the  glottis, 
and  the  oesophageal  entrance. 

The  pharynx  is  lined  internally  by  mucous  mem- 
brane, continuous  with  that  of  the  mouth,  larynx,  &c. 
This  is  covered  by  columnar  ciliated  epithelium,  as  low 
down  as  the  floor  of  the  nares,  below  this  the  epithelium 
is  of  the  squamous  character.  Two  classes  of  pha- 
ryngeal  glands  exist — the  simple  or  compound  follicular 
throughout  its  entire  extent,  the  racemose  prevail  at  its 
upper  part,  which  extends  as  far  as  the  cardiac  ex-, 
tremity  of  the  cesophagus,  where  it  terminates  in  a 
fringed  margin. 

The  arteries  supplying  the  pharnyx  are  derived 
from  the  pharyngea  ascendens  branch  of  the  ext. 
carotid,  the  tonsillitic  and  nasal  arteries  ; it  is  suj)plied 
with  nerves  from  the  pharyngeal  ple.vus  formed  by  the 
pharjngeal  branch  of  the  par  vagum,  the  glosso-pha- 
ryngeal  and  sympathetic  nerves. 

In  deglutition  the  pharynx  is  first  opened  to  receive 
the  morsel  of  food,  its  cavity  is  expanded  from  before 
backwards  by  the  elevation  of  the  larynx,  and  from 
side  to  side  by  the  stylo-pharyngei  and  palato-pharyngei 
muscles ; the  morsel  of  food  having  descended  into  it 
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THE  VELUM. 


the  constrictor  muscles  contract  from  above  down- 
wards, and  force  the  aliment  into  the  oesophagus,  and 
thence  it  passes  into  the  stomach. 

The  Velum  is  a kind  of  septum,  projecting  backwards 
and  downwards  from  the  posterior  edge  of  the  palate 
into  the  pharynx,  between  the  apertures  of  the  mouth 
and  nares  ; its  muscles,  ten  in  number,  are  inserted  into 


Fig.  9.* 

Muscles  of  Velum  or  Sqft  Palate, 


a dense  aponeurosis,  usually  called  the  expansion  ot 
the  tensor  palati  in.,  continued  from  the  fibrous  por- 
tion of  the  palate,  Eustachian  tubes,  and  septum  nasi. 
The  velum  is  raised  to  a horizontal  line  by 

Fig.  9.— a,  septum  of  the  nostrils ; b,  muscle  called  azj'gos 
uvulffi;  some  view  it  as  composed  of  two;  c,  aperture  of  the 
right  nostril ; d,  d,  circumflex  muscle  of  the  palate ; e,  levator 
palati  mollis ; b,  f,  point  to  the  Eustachian  tube  of  the  right 
side. 
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Levator  palati,  Or.  narrow,  tendinous  from  tl:e 
petrous  bone  near  its  summit,  and  the  adjoining  por- 
tion of  the  Eustachian  tube ; Ins.  broad  into  the  post, 
edge  of  the  aponeurosis,  and  with  its  fellow  into  the 
whole  length  of  the  median  line  beneath  the  motores 
uvulre. 

Circuvijlexus  palati,  Or.  1,  scaphoid  fossa  at  the 
base  of  the  int.  pterygoid  plate  ; 2,  adjoining  portions 
of  the  sphenoid  bone  and  Eustachian  tube ; it  fii-st 
descends,  and  is  then  reflected  round  the  hamular 
process,  running  horizontally  inwards  to  be  lost  in 
the  aponeurosis  palati.’.  Separated  from  the  latter  m. 
by  the  sup.  constrictor. 

Motores  uvulce,  two  narrow  fasciculi,  descending 
along  tlie  median  line,  from  the  nasal  spine  to  the  end 
of  the  uvula .'.  be/«‘nrf  the  levator  palat.  The  velum 
is  depressed  by 

Pidato-glossus,  Constrict,  isthm.  fauc.  ant.  pillar  of 
the  fauces,  narrow  in  the  middle,  its  super,  fibres  are 
expanded  with  those  of  the  following  muscle  into  the 
inf.  surface  of  the  velum,  and  its  inferior  are  lost  with 
the  stylo-glossus  in  the  side  of  the  tongue. 

Palato-pharynyeus,  post,  pillar  of  the  fauces.  Or. 
broad,  inf.  surface  of  the  palate,  and  whole  length  of 
the  median  line  of  the  velum  ; Ins.  whole  length  of  the 
post,  edge  of  the  thyroid  cartilage,  and  into  the  pharynx 
.'.The  two  pillars  on  each  side  are  separated  by  the  tonsil. 

The  velum  is  lined  by  mucous  membrane,  covered  on 
both  surfaces  with  squamous  eipthelium ; but  near  the 
openings  of  Eustachian  tubes  by  the  columnar  and 
ciliated  variety,  it  contains  numerous  glands,  vessels, 
and  nerves.  Its  arteries  are  derived  from  the  palatine 
branches  of  the  labial  ant.  int.  maxillary ; its  nerves 
are  branches  from  Meckel’s  ganglion,  &c. 

From  the  centre  of  its  free  margin  depends  the  uvula, 
composed  of  a few  muscular  fibres,  some  glands,  and 
cellular  tissue  ; on  each  side  of  this  the  velum  is  curved 
or  concave,  and  laterally  tenninates  in  two  projections 
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formed  by  llie  palato-glossus  and  palato-pliaryngeus 
muscles  ; these  form  the  half  arches  of  the  palate,  and, 
Separating  inferiorly,  leave  an  interval  in  which  is 
lodged  the  amygdala  or  tonsil. 

The  use  of  the  velum  is  to  prevent  the  food  from 
passing  upwards  into  the  naves  during  deglutition  ; in 
this  act  it  is  raised  and  spread  out  so  as  to  present  an 
inclined  plane  fonvards.  It  is  also  useful  m forming 
the  sounds  of  the  voice. 

The  amygdala,  or  tomil,  is  lodged  in  the  recess  be- 
tween the  half  arches  of  the  palate  ; it  is  almond  shaped, 
the  smaller  extremity  turned  downwards ; its  structure 
is  a number  of  mucous  follicles,  connected  by  areolar 
tissue,  and  covered  by  mucous  membrane,  the  amygdalse 
or  tonsils  are  supplied  with  blood  from  the  adjacent 
vessels,  with  nerves  from  the  5th  and  glosso-pharyngeal. 

The2Wsterior  nares  lie  immediately  above  the  velum ; 
each  is  quadrilateral  in  shape,  and  conveys  the  air 
from  the  anterior  nares  into  the  isthmus  faucium  and 
lungs. 

The  0})envujs  of  the  Eustachian  tubes  are  situated 
one  on  each  side  of  the  posterior  nares,  opposite  and  a 
little  above  the  post,  extremity  of  the  inf.  spongy  bone. 
They  conduct  the  external  air  into  the  cavity  of  the 
tympanum.  The  Eustachian  tube  is  from  to  2 
inches  in  length,  its  osseous  or  bony  portion  is  about  a 
^ inch  in  length,  its  cartilaginous  portion  about  1 inch, 
its  direction  is  downwards,  forwards,  and  inwards,  its 
mucous  membrane  is  continuous  with  that  of  the 
tympanum,  and  is  covered  with  ciliated  epithelium. 


29 


CHAPTER  III. 

THE  UPPER  EXTREMITIES 

Are  attached  to  the  trunk  by  mean  s of  the  clavicle 
and  numerous  muscles  ; some  of  them  are  situated  on 
the  ant.  and  some  on  the  post,  surface. 

Section  I. 

Iluscles  of  the  Anterior  and  Lateral  Parts  of  the  Trunh. 

Thorax. 

Pectoralis  major,  Or.  1,  sternal  half  of  the  clavicle  ; 
2,  ant.  surface  of  the  sternum  ; 3,  the  cartilages  of  all 
the  true  ribs,  except  the  first  and  last.  Ins.  into  the 
ant.  lip  of  the  bicipital  groove  by  a double  tendon  ; the 
ant.  portion  of  which  receives  the  upper  and  middle 
fibres,  the  posterior,  the  infer,  fibres.  Use,  to  draw 
the  arm  inwards  to  the  side,  and  rotate  it  inwardly ; the 
clavicular  portion  raises  the  arm ; if  this  be  fixed,  the 
sternal  and  costal  portions  will  assist  in  inspiration. 

Pectoralis  minor.  Or.  third,  fourth,  and  fifth  ribs, 
just  beyond  their  cartilages  ; Ins.  into  the  point  of 
the  coracoid  process  .•.  crosses  the  middle  of  the  axillary 
vessels  and  neiwes.  Use,  to  depress  the  glenoid  cavity 
inwards,  also  to  assist  in  inspiration. 

Suhdavius,  fusiform,  Or.  by  a flat  tendon  from  the 
cartilage  of  the  first  rib  ; Ins.  ext.  half  of  inf.  surface 
of  the  clavicle,  covered  by  a strong  aponeurosis  (costo- 
coracoid  ligament)  which  arches  over  the  vessels  and 
muscle  from  its  attachment  to  the  clavicle  to  the  cora- 
coid process.  Use,  to  depress  the  clavicle  and  shoulder 
inwards,  to  raise  the  first  rib. 


♦Fi(f.  10. — a,  front  of  the  cervical  vertcbrse;  b,  transverse 
process  of  the  second  cervical  vertebra ; c,  f,  scalenus  anticus 
muscle;  h,  portion  of  the  first  rib ; g,  scalenus  niediusand  scalenus 
posticus ; e,  ligamentura  nucha; ; d,  levator  anguli  scapulse ; k,  col- 
lar-bone ; i,  coraco-clavicular  ligaments ; I,  scapular  attachment 
of  the  subseapularis  muscle;  «,  lower  margin  of  the  muscle; 
0,  0,  0,  costal  origins  of  the  serratus  magnus  ; e,  lower  margin 
of  the  muscle ; m,  scapular  attachment,  upper  portion. 
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Serratus  magnus,  Or.  by  nine  or  ten  digitations  from 
the  ten  sup.  ribs.  The  first  portion  arises  by  one 

Fig.  10.* 
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digitation  from  tlie  first  and  second  rib,  is  Ins.  into  the 
sup.  angle  of  the  scapula ; a second  portion  by  three 
digit,  from  the  second,  third,  and  fourth  ribs.  Ins. 
into  the  base  of  the  scapula;  third  portion  by  six  digit, 
from  fifth,  sixth,  seventh,  eighth,  ninth,  and  tenth 
ribs.  Ins.  into  the  inf.  angle  of  the  scapula  .’.  the  five 
inf.  digitations  intersect  with  five  of  the  ohliquus  de- 
scend. m.  Ins.  between  the  suhscapularis  and  the 
rhorahoidei  and  levat.  scapuloe.  Use,  to  draw  forwards 
the  scapula,  to  assist  in  inspiration — tlie  sup.  fibres 
depress  the  glenoid  cavity — the  inf.  fibres  elevate  it  by 
rotating  the  scapula. 

Intercostales,  eleven  internal,  and  eleven  external,  on 
each  side.  They  are  attached  to  the  opposite  edges  of 
each  pair  of  ribs.  The  fibres  of  the  ext.  extend  from 
the  transverse  processes  of  the  vertehrte  to  the  costal 
end  of  the  ribs,  and  by  an  aponeurosis  from  that  point 
to  the  sternum  ; those  of  the  internal  extend  from  the 
sternum  to  the  angles  of  the  ribs,  and  from  that  point 
by  an  aponeurosis  to  the  spine .'.  the  intercostal  vessels 
and  nerves  separate  the  two  layers  .• . the  fibres  of  the 
ext.  run  downwards  and  outwards  in  the  direction  of 
the  obliq.  extern,  abdom. ; the  internal  in  a contrary 
direction,  like  the  oh.  int.  abd.  Use,  to  raise  the  ribs 
in  inspiration. 

Levatores  costarum,  triangular,  twelve  on  each  side. 
Or.  pointed  from  a transverse  process  above.  Ins. 
broad  ext.  surface  of  the  rib  next  below.  Use,  to  raise 
the  ribs. 

Triangularis  sterni  (serrat.  min.  antic.).  Or.  post, 
surface  and  edges  of  the  lower  part  of  the  sternum, 
xiphoid,  and_  adjoining  costal  cartilages.  Ins.  by  dis- 
tinct digitations  into  the  inf.  margins  of  the  sixth,  fifth, 
fourth,  and  third  costal  cartilages.  Use,  to  depress 
costal  cartilages  in  expiration. 
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Section  II. 

Muscles  on  the  Posterior  part  of  the  Trunk. 

Dorsal  muscles — First  layer,  2. 

Trapezius,  Or.  1,  thin  and  .aponeurotic  from  the 
inner  third  of  the  s>ip.  occip.  ridge  ; 2,  the  twelve  dorsal 
spinous  processes ; 3,  from  the  last  cervical  spine,  and 
the  ligamentumnuchce,  which  extends  from  that  process 
to  the  occipital  protuberance.  Ins.  the  spine  of  the 
scapula,  the  acromion  process  and  the  ext.  third  of  the 
clavicle from  the  same  extent  of  the  latter  processes 
arises  the  deltoid.  The  tendinous  fibres  of  the  two 
muscles,  from  the  sixth  ceiwical  to  the  third  dorsal  ver- 
tebrse,  represent  an  ellipsis.  Use,  to  elevate  the  shoulder, 
to  depress  the  head  backwards  and  to  one  side;  the 
sup.  fibres  raise  the  glenoid  cavity  directly,  the  iuf. 
fibres  rotate  the  scapula,  and  so  raise  the  glenoid  cavity; 
to  fix  the  scapula,  and  thus  antagonize  the  senutus 
magnus  in  inspiration. 

Latissimus  dorsi.  Or.  from  the  six  inferior  dorsal 
spinous  processes,  by  a strong  fiiscia,  which  is  con- 
founded with  that  of  the  int.  obliq.  and  transversalis 
m. ; from  the  spines  of  the  lumbar  vertehrse  and  sacrum, 
and  the  post,  third  of  the  crista  ilii ; lastly,  by  so  many 
digitations  from  the  three  or  four  last  ribs;  /rw.  the 
inner  and  posterior  edge  of  the  bicipital  groove  in  front  of 
the  teres  major.',  its  costal  attachments  interdigitate 
with  the  digitations  of  the  ext.  obliq. ; sometimes  an 
additional  slip  arises  from  the  inf.  angle  of  the  scapula. 
Use,  to  draw  the  arm  backwards  and  inwards,  so  as  to 
rotate  the  palm  of  the  hand  inwardly ; to  compress  the 
side  of  the  thorax  in  respiration ; to  assist  in  raising  the 
ribs  if  the  arm  be  previously  fixed. 

Second  Layer,  3. 

Rhomhoidei,  1,  R.  major.  Or.  four  or  five  sup.  dorsal 
spines  ; Ins.  base  of  the  scapula,  from  its  spine  to  its 
iuf.  angle  ; 2,  R.  minor.  Or.  last  cerv.  spine  ; Ins.  base 
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of  the  scapula,  between  the  two  roots  of  the  spinous 
process.  Use,  to  draw  backwards  the  scapula,  and  de- 
press the  glenoid  cavity. 

Levator  angidi  scapulce,  Fig.  11.* 

Or.  post,  transverse  tubercles 
of  the  three  or  four  sup.  cerv. 
vert.  ; Ins.  into  the  superior 
angle  of  tbe  scapula,  and  its 
post,  edge  as  far  as  the  spine, 
between  the  splenius  colli  and 
the  scaleni  and  rect.  capit.  ant. 

Use,  to  raise  the  sup.  angle  of 
scapula,  and  depress  the  glenoid 
cavity. 


Third  Layer,  4. 

Serratus  post,  superior.  Or.  ^ 

lig.  nuchse,  first  cervical,  and  > 

second  or  third  upper  dorsal  , 

spines ; Ins.  by  slips  into  the  ^ v'j 

second,  third,  and  fourth  riba, 
beyond  their  angles.  Use,  to 
raise  these  ribs. 

Serratus  post,  inferior.  Or.  two  last  dorsal  and  three 
upper  lumbar  spines ; Ins.  the  four  last  ribs,  just  beyond 
their  angles.  A fine  but  strong  aponeurosis  is  stretched 
from  one  muscle  to  the  other  ; which  internally  is  at- 
tached to  the  spinous  processes,  externally  to  the  ribs; 
beyond  their  angles.  Use,  to  depress  the  lower  ribs  in 
expiration. 

8plenius  coUi  et  capitis,  both  muscles  arise  from  the 
two  or  three  upper  dorsal  and  the  last  cervical  spines, 
and  from  the  ligament,  nuchaa,  as  far  as  the  third  cer- 
vical spine ; Ins.  the  s.  colli  into  the  post,  trans.  tuber- 
cles of  the  first  and  second,  sometimes  the  third  cervi- 
cal vertebrae;  the  s.  capitis  into  the  post,  edge  of  the 

♦ Fig.  11.— o.  Levator  anguli  scapula;. 


Lonfiissimm  dorsi.  The  mass  of  muscle  bearing  tin's 
name  fills  up  the  interval  between  the  spinous  pro- 
cesses and  ribs,  where  it  is  bound  down  by  the  serratus 

* Fip.  12.— a,  ligamcntum  nuchio ; b,  external  intercostals — 
these  letters  also  point  to  the  two  extremities  of  the  serratus 
posticus  superior;  c,  splcnius  capitis;  d,  complexus  m^or;  f, 
saero-lumbalis ; «,  longissimus  dorsi. 

t Pig.  13.— o,  ligamentum  nucha; ; b,  splcnius  capitis  and  colli ; 
c,  top  of  the  complexus  m;yor. 


34  ' MUSCLES  OP  BACK. 


mastoid  process,  and  adjoining  third  of  the  rough  sur- 
face between  the  two  occipital  curved  lines  .•.  S.  colli, 
at  its  insertion,  is  behind  the  L.  ang.  scap.  Use,  to 
bend  the  head  and  neck  backwards. 


Fourth  Layer. 

The  fourth  layer  is  entirely  covered  by  the  above 
muscles  and  their  fascia. 


Pig.  12.» 


Fig.  13.t 
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fascia ; in  the  lumbar  region  it  is  ensheathed  by 
the  superficial  and  middle  lumbar  fascia;  in  this 
situation  the  muscle  p- 

constitutes  the  common 
origin  of  three  distinct 
muscles  and  their  cer- 
vical prolongations.  It 
is  attached,  fleshy,  to 
the  whole  surface  of 
the  sacro-iliac  groove, 
and  (o  the  anterior 
surface  of  a dense 
fascia,  which  is  at- 
tached to  the  post, 
third  of  the  crista  ilii 
andits  posterior  spinous 
processes,  and  to  those 
of  the  sacrum,  lumbar, 
and  three  last  dorsal 
vertehrm. 

Sacro-lumhalis  (the 
extenial  division).  Or. 
from  the  common  mass ; 

Ins.  by  distinct  tendons 
into  the  six  last  ribs, 
near  their  angles ; here 
it  would  cease,  but 
the  musculi  accessorii, 


* Fig.  14—0,  complexns 
m^or ; b,  trachelo-mastoi- 
deus;  e,  top  of  the  longissi- 
mus  dorsi  and  transver- 
salia  ccrvicalis;  d,  top  of 
the  aacro-lurabalis  and  cer- 
vicalis  descendena ; i,  ex- 
ternal intereoatala  ; /, 
aacro-lumbalia,  outer  edge ; 
e,  longissimua  dorsi ; h,  h,  spinalis  dorsi ; g,  levatores  oostarum  ; 
i,  costal  attachments  of  the  longissimus  dorsi. 
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arising  by  distinct  tendons  from  all  the  ribs  successively 
from  the  last,  join  the  musole,  so  as  to  enable  it  to 
deposit  similar  tendons  on  the  angles  of  the  six  upper 
ribs,  and  to  ascend  in  the  neck  under  the  name  of 

Cervicalis  ascendens.  It  is  formed  by  the  fourth  or 
fifth  upper  musculi  accessorii;  Ins.  post,  transverse 
tubercles  of  the  fourth,  fifth,  and  sixth  cendcal  ver- 
tebrae. 

Longissimus  dorsi  (middle  division).  Or.  from  the 
common  mass ; Ins.  internally  into  the  transverse  pro- 
cesses of  all  the  dorsal,  and  into  the  spinous  processes 
of  the  five  or  six  upper  dorsal  vertebrae ; and  exter- 
nally into  all  the  ribs  between  their  tubercles  and 
angles.  It  is  prolonged  into  the  neck  as  the 

Transverscdis  cervicis.  Its  origin  is  formed  by  mus. 
access,  from  the  third,  fourth,  fifth,  and  sixth  dorsal 
transverse  processes ; Ins.  into  the  post,  tubercles  of 
the  third  or  fourth  upper  cervical  transverse  processes, 
between  the  cerv.  ascend,  and  traehelo-mastoideus. 

Spincdis  dorsi  (inner  division).  Or.  from  the  inner- 
most portion  of  the  common  mass,  which  reaches  as 
high  as  the  ninth  dorsal  vert.;  7?is.  into  the  spinous 
processes  of  the  nine  superior  ribs ; its  cervical  pro- 
longation is  the 

Spincdis  colli.  It  arises  by  mus.  accessorii  from  the 
transverse  processes  of  the  five  first  dorsal  vertebrae,  to 
be  Ins.  into  the  spinous  processes  of  the  sixth  last  cer- 
vical .'.  itis  covered  by  the  complexus.  A deeper  seated 
portion  of  the  spinalis  dorsi,  from  the  diminished  length 
of  its  fasoiculi,  is  called 

Semi-sjnnalis  dorsi.  It  arises  from  the  dorsal  trans- 
verse processes,  from  the  fifth  to  the  eleventh  ; Ins.  to 
the  spinous  processes  of  the  three  super,  dorsal  and  two 
inf.  cervical  verlebrte.  Deeper  still,  the  fasciculi  are 
much  shorter,  and  are  called 

Multijidus  S2}ina\  Or.  by  slips  from  all  the  trans- 
verse pr.,  between  the  first  sacral  and  the  third  dorsal 
vert. ; each  slip  is  Ins.  into  the  first,  second,  or  third 
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spinous  process  next  above  ; the  last  is  attached  to  the 
spine  of  the  axis. 

Coinplcxus,  Or.  1,  live  or  six  upper  dorsal  transverse 
processes  ; 2,  four  last  ceiTical  articulating  processes  ; 
3,  spinous  processes  of  the  last  cervical,  and  two  uppei 
dorsal.  Ins.  inner  half  of  the  rough  surface  between 
the  occipital  ridges. 

Ti'ocheh-mastoideus  (complexus 
minor),  Or.  trans.  processes  of  the 
four  last  cervical  and  four  upper 
dorsal  vertebrse  ; Ins.  back  part  of 
the  mastoid  process,  beneath  the 
splenius. 

I'i/tit  Layer. 

Inter-spinales.  Double,  in  the 
cervical ; single,  in  the  lumbar  and 
dorsal  vertebra.  Indistinct  in  the 
latter. 

Inter-transver sales.  Double,  in 
the  cervical ; single,  in  the  lumbar 
and  dorsal  vertebra.  Indistinct  in 
the  latter.  The  principal  use  of 
the  deep  spinal  muscles  is  to  fix  the 
spinal  column,  and  move  its  several 
portions  slightly  ; they  are  antagonistic  to  most  of  the 
other  muscles  attached  to  the  spine. 

Rectus  posticus  major,  Or.  narrow  from  the  spine  of 
the  axis  ; Ins.  broad  into  the  inf.  occipital  transverse 
ridge.  Ifse,  to  depress  the  head  posteiiorly. 

Rectus  posticus  minor,  Or.  narrow,  from  the  spine  of 
the  atlas;  Ins.  broad  into  the  occipital  bone,  behind  the 
foramen  magnum.  Use,  to  depress  the  head  back- 
wards. 

• Fig.  15.— a,  complexus  minor  muscle,  or  traelielo-mastoideos; 
b points  to  the  ligamentum  nucha),  and  complexus  msyor. 
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Olh'quus  inf.,  Or.  narrow  from  tlin  spine  of  the  axis  ; j 
Ins.  naiTow,  end  of  the  transverse  process  of  the  atlas.  ] 
Use,  to  rotate  the  atlas  and  head  on  the  second  ver-  . 
tebi-a.  1 

Obliquus  super.,  Or.  narrow,  from  the  transverse  j 

process  of  the  atlas ; Ins.  broad  into  the  rough  surface  ; 
between  the  occipital  ridges  just  behind  the  mastoid  i 

process.  Use,  to  bend  the  head  backwards  and  to  one  j 
side.  ; 


Section  III.  ’ 

Superior  Extremity. 

Immediately  beneath  ihe  skin  and  subjacent  cellular 
tissue  the  muscles  of  the  arm  and  side  of  the  thorax 
will  bo  found,  covered  with  a tolerably  dense  layer  of  i 

fascia,  which  descends  from  the  spine  of  the  scapula,  , 

the  acromion  process,  and  clavicle,  to  invest  them.  It 
is  best  marked  on  the  inner  side  of  the  arm,  where  it  | 

covers  the  brachial  vessels  and  nerves,  and  on  the  ant.  j 

suiface  of  the  biceps  muse.  It  is  firmly  attached  to  ! 

the  lower  margins  of  the  pcctoralis  major  and  latis-  ' 

siraus  dorsi,  and  passes  from  these  across  the  floor  .1 

of  the  axilla,  so  as  to  close  and  protect  its  cavity.  In- 
feriorly,  the  brachial  aponeurosis  is  attached  to  the 
intermuscular  septa,  and  the  condyles  of  the  humerus. 

Muscles  of  the  Shoulder,  5. 

Deltoidcus,  Or.  1,  from  the  whole  extent  of  the  post, 
border  of  the  spine  of  tho  scapula ; 2,  the  acromion 
process;  3,  the  ext.  third  of  the  clavicle.  Ins.  narrow 
into  a triangular  surface  on  the  outer  side  of  tl.e 
humerus  a little  above  its  middle,  between  the  two  heads 
of  the  brachialis  anticus  m.  separated  from  the 
pectoralis  major  by  the  descending  branch  of  the 
thoracic  acromialis  art.  and  the  cephalic  vein.  Use, 
to  raise  the  arm  from  tho  side,  or  to  depress  the 
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shoulder.  The  ant.  fibres  draw  it  forwards  ; the  post, 
backwards. 

Supraspinatns,  Or.  the  inner  two-thirds  of  the  fossa 
supra  spinat. ; Ins.  super,  facette  of  the  larger  tubercle 
of  the  humerus.  Vse,  to  raise  and  abduct  the  arm. 

Infraspinatus,  Or.  inf.  surface  of  the  spine,  and  the 
dorsum  of  the  scapula  as  far  as  the  post,  of  the  two 
ridges  on  its  inf.  costa  ; Ins.  middle  facette  of  the  larger 
tubercle  of  the  humerus.  Use,  to  raise  the  arm,  and 
draw  it  backwards. 

Fig.  10.* 


Teres  minor.  Or.  inf.  costa  of  the  scapula,  between 
its  two  ridges ; Ins.  inferior  facette  of  the  larger  tu- 
bercle of  the  humerus.  The  tendons  of  these  three 
muscles  cover  the  head  of  the  humerus,  and  arc  inti- 
mately adherent  to  the  capsule  of  the  joint.  Use, 
similar  to  the  preceding.  The  principal  use  of  the 
three  capsular  muscles  is  to  support  the  articulation, 
and  keep  the  head  of  the  humerus  in  situ. 

Teres  major.  Or.  from  a flat  quadrilateral  surface  on 
the  inf.  angle  of  the  scapula  ; Ins.  post,  margin  of  ihe 
bicipital  groove,  behind  the  tendon  of  the  latissimus 
dorsi.  Use,  to  draw  the  arm  downwards,  backwards, 

♦ Fig.  16.-rMuscles  of  the  shoulder. — a,  the  deltoid ; b,  the 
snpra-spinatus ; c,  spinal  margin  of  the  scapula,  and  origins  of 
the  infra-spinatus  ; d,  teres  major;  e,  scapular  head  of  the  triceps 
extensor  of  the  fore-arm. 
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and  to  the  side ; to  rotate  it  inwards ; and  when  the 
arm  is  fixed,  to  draw  forward  the  inf.  angle  of  the 
scapula,  and  elevate  the  glenoid  cavity. 

Fig.  17.* 


a 


The  two  teres  muscles,  in  proceeding  to  their  inser- 
tions, leave  an  opening  between  them,  which  is  divided 
into  two  by  the  passage  of  the  long  head  of  the  triceps ; 
the  anter.  one  transmits  the  post,  circumflex  artery  and 
nerve ; the  other  the  r.  dorsalis  scapulae  of  the  infra- 
Bcap.  art.  and  nerve. 


Fig.  is.t 


• Fig.  17.— Muscles  of  the  left  shoulder.— a,  deltoid ; h,  snb- 
scapularis;  c,  teres  miy or ; rf,  triceps. 

+ Fig.  18.— Muscles  of  the  left  shoulder. — a,  portion  of  the 
deltoid;  l>,  triceps  cut  across;  d,  subscapularis ; r,  latissimus 
dorsi  and  teres  major  proceeding  to  their  lusertion  in  the  inner 
margin  of  the  bicipital  groove  of  the  humerus. 
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Suhsca^jularis,  Or.  subscapulav  fossa  and  its  margins; 
/h.5.  the  inner  or  smaller  tubercle  of  the  humerus.  Use, 
to  keep  the  head  of  the  humerus  and  glenoid  cavity  in 
close  apposition. 

Muscles  of  the  Arm : in  front,  o\  Flexors. 

Coraco-hrachialis,  Or.  from  the  tip  of  the  coracoid 
process  in  conjunction  with  the  short  head  of  the  biceps 
tp  which  it  is  attached  for  some  way  down  ; Ins.  into 
the  inner  side  of  the  humerus,  opposite  to  the  insertion 
of  the  deltoid ; it  first  covers  and  then  runs  along  the 
outer  side  of  the  art.  brachial,  perforated  by  the  ext. 
cutan.  nerve.  Use,  to  raise,  draw  forwards,  and  rotate 
the  arm  outwards. 

Biceps,  Or.  the  short  head,  from  the  tip  of  the  cora- 
coid process  with  the  coraco-hrachialis  m.  ; the  long 
head,  from  the  upper  edge  of  the  glenoid  cavity,  where 
its  tendon  bifurcates,  its  divisions  descending  on  the 
margins  of  that  cavity  to  meet  similar  divisions  of  the 
long  head  of  the  triceps.  Ins.  by  a strong  fiat  tendon, 
which  is  twisted  half  round,  into  the  tubercle  of  the 
radius : just  before  the  tendon  sinks  to  its  insertion,  it 
gives  off  the  semilunar  fascia,  which  crosses  the  pro- 
nator teres,  to  strengthen  the  fascia  of  the  fore  arm 
The  long  head  is  enclosed  in  the  capsular  ligament  of 
the  shoulder  joint,  hut  outside  of  the  synovial  mem- 
brane, which  accompanies  it  for  some  w’ay  down  the 
groove.'.its  inner  edge  constitutes  an  unerring  guide  to 
the  brachial  artery.  Use,  to  flex  the  fore-arm  on  the 
arm,  to  make  tense  the  fascia,  and  rotate  the  radius  out- 
wards ; also  to  depress  the  glenoid  cavity  and  scapula. 

I Brachial,  anticus,  Or.  1,  by  two  angular  slips,  which 
( embrace  the  insertion  of  the  deltoid ; 2,  from  the  con- 
I dyloid  ridges  of  the  humerus,  and  anterior  surface  be- 
! tween  them,  down  to  the  elbow-joint.  Ins.  coronoid 

grocess  of  the  ulna,  and  rough  surface  beyond.  Use,  to 
ex  the  fore-arm. 
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Bade  part  of  the  Arm,  1,  Extensor. 

Triceps,  Or.  1,  its  long  head,  by  a flat  tendon  from 
the  lower  edge  of  the  neck  of  scapula,  where  it  bifur- 
cates to  join  tlie  divisions  of  the  biceps ; 2,  middle  head, 
from  the  post,  and  ext.  surface  of  the  humerus,  between 
the  spiral  groove  and  insertion  of  the  teres  minor,  and 
fi’om  the  ext.  ccndjloid  ridge  and  aponeurotic  septum, 
as  far  as  the  condyle ; 3,  the  small  head,  from  the  int. 
and  post,  surface  of  the  humenis,  heloio  the  spiral  groove 
and  insertion  of  the  teres  major  m.,  and  from  the  int. 
condyloid  ridge  and  intermuscular  septum.  Ins.  by  a 
strong  aponeurosis  into  the  olecranon. '.the  spiral  groove 
commences  above  the  small  head,  winds  in  front  of  the 
long  head,  and  below  the  sufier.  attachments  of  the 
middle  head.  Use,  to  extend  the  fore-arm,  and  depress 
the  neck  of  the  scapula.  The  long  head  separates  the 
two  spaces  beneath  the  inf.  margin  of  the  scapula ; its 
second  and  third  heads  are  separated  by  the  musculo- 
spinal or  radial  nerve. 

In  the  dissection  of  the  muscles  of  the  shoulder  and 
arm,  numerous  vessels  and  nerves  are  met  with.  The 
arteries  are  branches  of  the  subclavian,  the  superior 
scapular,  and  posterior  scapular ; of  the  axillary,  the 
thoracica  acromialis,  thoracica  suprema,  glandulares, 
tboracica  longa  or  submammary,  the  subscapular,  and 
the  anterior  and  posterior  circumflex  ; of  the  brachial, 
the  superior  profunda,  inferior  profunda,  and  anastomo- 
tica  magiia. 

The  superior,  posterior,  and  subscapular  arteries,  as 
their  names  imply,  surround  the  margins  of  the  scapula, 
and  sending  branches  to  the  muscles  on  both  of  its  sur- 
faces, anastomose  freely  together,  and  thus  establish  an 
intimate  connection  between  the  subclavian  and  axillary 
arteries  ; and  by  means  of  their  sub-anastomoses  with 
the  carotid  arteries  above  and  the  brachial  arteries 
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beneath,  are  of  essential  importance  in  tying  any  one  of 
these  vessels.  The  remaining  branches  of  the  axillary, 
excepting  the  circumflex,  are  found  connected  ■with  the 
pectoral  muscles  and  cavity  of  the  axilla  ; these  anas- 
tomose freely  also  -with  the  vessels  abont  the  shoulder 
externally,  and  the  thoracic  and  intercostal  arteries  in- 
ternally, so  as  to  keep  up  the  circulation  when  one  or 
other  of  the  large  trunks  is  lied.  The  circumflex  ar- 
teries surround  the  neck  of  the  humerus,  and  are  chiefly 
lost  in  the  deltoid. 

The  nerves  of  this  region  are  principally  derived 
from  the  brachial  plexus  ; they  are  the  anterior  and 
posterior  tlioracic  to  the  thoracic  muscles,  the  circum- 
flex to  the  deltoid,  the  suprascapular  to  the  fossa  of 
the  same  name,  the  subscapular  to  the  subscap.  muscle, 
and  sending  a few  filaments  to  the  dorsal  surface  of  the 
scapula,  and  lastly,  the  nerves  to  the  arm  and  fore- 
arm— ^viz.,  on  the  outer  side  the  ext.  cutaneous  and 
median,  on  the  inner  the  int.  cutaneous  and  ulnar,  and 
posteriorly  the  musculo-spiral  or  radial.  Some  small 
nervous  filaments  are  met  with  in  the  subcutaneous 
cellular  tissue ; these  are  chieflj^  on  the  inner  side,  and 
consist  of  branches  from  the  internal  cutaneous,  and 
the  nerves  of  Wrisberg,  derived  from  the  2nd  and  3rd 
intercostals. 

The  principal  veins  are  the  cephalic  and  basilic,  and 
the  brachial  trunk. 

The  Axilla,  or  Axillary  cavity  is  triangular,  its  apex 
superiorly  at  the  coracoid  process  ; the  base  inferiorly 
formed  by  the  axillary  fascia,  stretching  from  the  pect. 
major  to  the  latissimus  dorsi ; it  is  bounded  in  front 
by  the  pectoral  muscles,  behind  by  the  subscap.  muse., 
internally  by  the  serratus  magnus,  externally  by  the 
neck  of  the  humerus;  it  contains  the  axillary  artery 
and  vein,  and  their  principal  branches,  and  the  axillary 
plexus  of  nerves,  the  continuation  of  the  brachial  plexus 
embedded  in  cellular  tissue,  and  a number  of  lymphatic 
glands. 
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In  the  female  subject,  the  Mammary  Glands  are 
found  one  on  each  side  resting  on  the  pectoralis  major 
muscle,  to  which  they  are  loosely  connected  by  areo- 
lar tissue.  The  mammary  gland  is  hemisphei-ical  in 
shape,  convex  in  front,  flat  posteriorly ; it  is  composed 
of  a number  of  distinct  lobules,  separated  by  condensed 

cellular  tissue,  and  some 
Fig.  19.«  adipose  substance.  Each 

lobule  is  composed  of  a 
niiraberof  granules, {rom 
which  the  lacteal  ducts, 
tubuli  lactiferi,  from  15 
to  20  in  number,  proceed, 
and  gradually  uniting, 
open,  without  communi- 
cating, upon  the  free  e.x- 
Ireraity  of  the  nijyde. 
This  is  a slightly  couical 
projection,  composed  of 
the  integuments,  lacteal 
ducts,  and  erectile  areo- 
lar tissue ; it  is  sur- 
rounded by  an  areola  of 
the  integuments,  generally  of  a brownish  colour,  but  in 
the  young  female,  unimpregnated,  is  of  a pinkish  hue  ; 
on  this  open  a number  of  sebaceous  follicles. 

The  mammary  gland  is  supplied  with  blood  from 
the  thoracic  branches  of  the  axillary,  the  intercostal, 
and  the  internal  mammary.  The  nerves  are  derived 
from  the  brachial  plexus  and  the  intercostals.  Its 

* Fig.  19  represents  the  duets  of  the  mammary  gland  after  the 
integuments  and  superficial  fascia  have  been  removed,  more 
especially  when  the  lactiferous  duets  happen  to  be  filled  with 
milk.  The  glandular  tissue  has  not  been  represented  by  the 
artist:  it  is  composed  of  rounded  granulations  grouped  into 
lobules  j from  these  the  ducts  arise.  In  describing  the  lactife- 
rous ducts  it  is  usual  to  speak  of  them  as  composed  of— 1,  the 
radicles  or  smaller  ducts ; 2,  the  sinuses  ; 3,  the  system  of  tubes 
which  terminate  on  the  nipple;  all  these,  however,  are  continuous 
ducts. 
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absorbents  are  very  numerous,  and  communicate  -with 
the  axillary,  cervical,  and  thoracic  glands. 

Sectio:k  IV. 

Of  the  Fore-Arm. 

The  fore-arm  extends  from  the  elbow  to  the  wi-ist- 
joint ; it  is  covered  by  the  integuments,  beneath  which 
lies  a quantity  of  loose  areolar  tissue,  in  which -are 
found,  in  front,  the  superficial  veins — viz.,  the  cephalic 
on  the  outer,  the  basilic  on  the  inner  side,  and  median 
in  the  centre,  and  superficial  nerves,  branches  of  the 
int.  and  ext.  cutaneous ; on  the  back  part,  also,  some 
superficial  veins  and  nerves,  the  latter  branches  of  the 
ext.  cutaneous  and  musculo-spiral  nerves. 

Beneath  this  is  the  ant.  brachial  aponeurosis,  or 
fascia,  exceedingly  dense,  investing  the  muscles,  and 
Bending  septa  between,  so  as  to  separate  them  from 
each  other  ; it  is  attached  superiorly  to  the  condyles 
of  the  humerus,  intennuscular  septa  and  tendon  of  the 
biceps,  on  the  inner  side  to  the  spine  of  the  ulna,  and 
inferiorly  to  the  ant.  and  post,  annular  ligaments  of  the 
wrist. 


Muscles  of  the  Fore- Arm,  in  front,  8. 


Superficial  set,  5,  which  arise  from  the  inner  condyle. 


I 


I 


Pronator  teres.  Or.  1,  the  inner  condyle  and  inter- 
muscular septa ; 2,  from  the  coronoid  process  of  the 
nlna.  Ins.  outer  edge  of  the  radius,  at  its  middle  .'. 
The  median  nerve  passes  between  its  two  origins.  Use, 
to  flex  the  forc-arm,  and  rotate  the  radius  inwards. 

Flexor  carpi  radialis.  Or.  inner  condyle  and  septa  ; 
Ins.  base  of  the  second  metacarpal  bone.  Use,  to  flex 
the  fore-arm  and  hand. 

Palmaris  longus.  Or.  inner  condyle  and  septa ; Ins. 
annular  ligament  and  palmar  fascia.  Use,  to  make 
tense  the  palmar  aponem-osis  and  flex  the  hand. 
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Flexor  carjji  ulnaris,  Or.  1,  inner  condyle  ; 2,  inner 
edge  of  tlie  olecranon  ; 3,  by  an  aponeurosis  from  the 
U])per  two-tliirds  of  llie  inner  edge  of  the  ulna.  Jtm. 
pisiform  bone,  its  fibres  strengthening  the  ligament  j 
which  unites  that  bono  to  the  os  pyramidale the  H 
ulnar  nerve  passes  between  the  first  and  second  origins ; 
its  inner  edge  is  a guide  to  the  lower  two-thirds  of  the 
ulnar  artery.  Use,  to  flex  the  hand. 

Flexor  sublimis  j>erforatus,  Or.  1 , inner  condyle ; 

2,  the  inner  edge  of  the  coronoid  process  of  the  ulna  ; 

3,  upper  part  of  the  oblique  ridge  of  the  radius.  Ins.  1 
into  the  Augers  by  four  tendons,  which  split  at  the  end  j 
of  the  first  phalanx,  to  give  passage  to  the  tendons  of 
the  deep  flexor ; each  division  then  winds  round  the 
edges  of  the  corresponding  tendon  of  the  latter  muscle, 

so  as  to  form  a hind  of  sheath  for  it,  and  both  are  then 
inserted  close  together  into  the  fore  part  of  the  second 
phalanx.  Use,  to  flex  the  fingers  on  the  hand,  and 
this  on  the  w’rist.  I 

Deep-seated  31uscles,  3.  | 

Flexor  profundus  perforans,  Or.  1,  ant.  three-fourths  i 
of  the  fore  part  of  the  ulna  and  inner  ridge  of  the  coro- 
noid process ; 2,  inner  half  of  the  interosseous  liga- 
ment; 3,  by  a slip  from  the  radius,  just  below'  its 
tubercle.  Ins.  by  four  tendons,  each  of  which  perfo- 
rates a corresponding  tendon  of  the  last  m.,  and  is  in- 
serted into  the  last  phalanx.  Use,  to  flex  the  fingers 
on  the  hand,  and  this  on  the  wrist. 

Flexor  lonejus  poUicis,  Or.  1,  ant.  surface  of  the 
radius,  from  its  tubercle  to  the  upper  edge  of  the  pro- 
nator quadratus  ; 2,  outer  half  of  the  interosseous  liga- 
nator.  Ins.  last  phalanx  of  the  thumb.  Use,  to  flex 
the  thumb. 

Pronator  cpiadratus.  Or.  lower  fifth  of  the  anterior 
surface,  and  inneu'  edge  of  the  ulna : Ins.  ant.  surface 
and  inner  and  outer  edges  of  the  lower  fourth  of  the 
radius.  Use,  to  prouate  the  radius  and  hand. 
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3Iuscles  on  the  outer  edge,  4. 

Supinator  radii  longiis,  Or.  ext.  condyloid  i-idge  of 
the  Immenis  and  intermnscular  septum,  from  the  spiiral 
groove  to  within  two  inches  of  the  condyle ; Ins.  into 
the  styloid  process  of  the  radius  the  lower  two- 
thirds  of  the  radial  artery  run  along  the  inner  edge  of 
its  tendon.  Use,  to  supinate  the  hand. 

Extensor  carp,  radialis  longior,  Or.  from  the  lower 
part  of  the  external  condyloid  ridge,  and  the  external 
condyle ; Ins.  post,  surface  of  the  carpal  end  of  the 
second  metacarpal  hone. 

Ext.  carp.  rad.  brevior.  Or.  post,  part  of  the  external 
condyle,  with  the  common  extensor ; Ins.  post,  surface 
of  the  carpal  end  of  the  third  metacarpal  bone. 

Supinator  radii  brevis,  Or.  1,  from  the  outer  condyle, 
by  the  common  tendon ; 2,- from  the  ext.  lateral  and 
annular  ligaments ; 3,  from  a ridge  on  the  ulna  and 
triangular  fossa  in  front  of  it.  Ins.  into  the  fore  part, 
and  outer  and  baclv  part  of  the  radius,  in  a line  leading 
obliquely  from  above  its  tubercle  to  the  ins.  of  the 
pronator  teres.  Pierced  by  the  posterior  branch  of  the 
spiral  nerve : the  biceps  tendon  passes  through  the 
fibres  of  the  muscle  whei'e  they  cover  the  tubercle  of 
the  radius.  The  use  of  these  muscles  is  indicated  by 
their  names. 

Muscles  on  the  bach  of  the  Fore-Arm. 

Superficial  set,  4. 

Extensor  digitorum  communis,  Or.  1,  by  a tendon 
which  it  shares  with  the  ext.  carp.  r.  b.,  ext.  carp,  uln  ’ 

I Md  ext.  min.  digit.,  from  the  ext.  condyle  ; 2,  from  the 
mtermuscular  aponeuroses.  Ins.  into  the  phalanges  by 
, jour  tendons,  each  of  which  first  sends  off  an  expansion 
I from  its  edges  to  cover  the  dorsum  of  the  first  phalanx 
I and  then,  dividing  into  three  slips,  sends  ono  to  the 
[ upper  end  of  the  second  phalanx,  and  one  on  each  side  of 
! the  first  joint  to  the  upper  end  of  the  last  phalanx ; the 
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tliree  ext.  tendons  are  united  by  transverse  slips,  before  ' 
they  reach  the  phalanges.  : 

Extensor  minimi  dujiti,  Or.  from  the  outer  condyle 
by  the  common  tendon ; Ins.  back  part  of  the  phalanges 
of  the  little  finger,  like  the  corresponding  tendon  of  the 
common  extensor.* 

Extensor  carpi  ulnaris,  Or.  1,  outer  condyle  by  the 
common  tendon  ; 2,  post,  surface  and  outer  edge  of  the 

ulna;  Ins.  back  part  of  the 
carpal  end  of  the  fifth  meta- 
carpal bone.  The  vses  of 
the  preceding  muscles  are 
indicated  by  their  names. 

Anconeus,  Or,  by  a dis- 
tinct tendon  from  the  outer 
condyle;  Ins.  1,  into  the 
outside  of  the  olecranon, 
where  it  is  continuous  with 
the  triceps ; 2,  triangular 
surface  on  the  upper  fourth 
of  the  ulna.  Use,  to  ex- 
tend the  fore-arm. 

Deep-set,  4. 

Extensor  metacarpi  pol- 
licis,  Or.  from  the  ulna,  in- 
terosseous ligament,  and 
radius,  just  below  the  supin. 
brevis  muscle ; Ins.  back 
part  of  the  caipal  end  of 
the  first  metacarpal  bone. 

Extensor primi  internodii,  Or.  1,  radius  and  interos- 
seous ligament  below  the  last  m. ; 2,  slightly  from  the 

♦ Fig.  20.— a,  extensores  ossis  meUcarpi  and  primi  internodii 
pollicis  ; d,  e,  b,  long  and  short  radial  extensors  ; e,  f,  supinator 
longus;  ^.posterior  annular  ligament  of  the  carpus;  A,  abductor 
pollicis ; i,  k,  I,  adductor  pollicis  and  abductor  indicis ; w,  ten- 
dons of  common  extensor  and  extensor  indicis. 
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ulna.  J}is.  back  part  of  the  cai'pal  end  of  the  first 
phalanx. 

Extensor  secundi  internodii,  Or.  broad  from  the 
middle  third  of  the  back  of  the  ulna,  and  slightly  from 
the  interosseous  ligament ; Ins.  back  of  the  carpal  end 
of  the  second  phalanx.  The  use  of  the  preceding 
muscles  is  indicated  by  their  names. 

Indicator,  Or.  back  part  of  the  ulna  and  interos- 
seous ligament  below  the  last  muscle  ; Ins.  by  slips  into 


Fig.  21.* 


the  phalanges  of  the  index  finger,  like  the  common  ext. 
Use,  to  extend  the  forefinger,  as  in  pointing. 

In  the  dissection  of  the  muscles  of  the  fore-arm,  the 

• Fig.  21. — a,  extensor  carpi  ulnaris ; h,  c,  d,  extensor  sublimis  ; 
e,  extensors  of  the  thumb  j I,  posterior  annular  ligament  of  the 
carpus ; k,  abductor  pollicis ; f,  abductor  minimi  digiti ; g,  g,  g, 
dorsal  interosseal  and  their  tendons ; h,  i,  the  abductor  indicis; 
whic  h is  also  an  interosseous  muscle. 
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vessels  and  neives  of  this  region  are  exposed.  The 
arteries  are  the  radial,  ulnar,  and  interosseous. 

The  radial  artery  proceeds  from  the  bifurcation  of 
the  brachial  art.  opposite  the  coronoid  process  of  the 
ulna,  along  the  outer  and  anter.  surface  of  the  fore-arm, 
at  first  deep  but  inferiorly  superficial,  and  then  winds 
round  the  e.\t.  lat.  lig.  of  the  wrist  to  pass  between 
the  first  and  second  metacai-pal  bones  into  the  palm 
of  the  band.  Its  principal  branches  are  the  radial  re- 
current, and  superficialis  volaj ; the  rest  are  muscular 
branches. 

The  ulnar  art.  lies  on  the  inner  and  ant.  surface 
of  the  fore-arm,  and,  like  the  preceding,  becomes  more 
superficial  near  the  wrist ; it  here  passes  above  the 
annular  lig.  and  enters  the  palm  of  the  hand.  Its 
principal  branches  are  the  ant.  and  post,  ulnar,  recur- 
rent, and  interosseous ; the  rest  are  chiefly  muscular. 

The  interosseous  art.  is  a branch  of  the  ulnar ; it 
sinks  deep,  lies  on  the  interosseous  membrane,  and  ter- 
minates in  the  pronator  quadratus  muscle.  Its  prin- 
cipal branch  is  the  post,  interosseous,  which  passes  to 
the  back  of  the  fore-arm  between  the  ant.  oblique  lig. 
and  the  interosseous  membrane. 

The  nerves  met  with  in  the  fore-arm  are  the  mus- 
culo-spiral,  or  radial,  ulnar,  and  median. 

The  musculo-sjnral,  or  radial  neive,  joins  the  radial 
at  the  junction  of  the  upper  and  middle  thirds  of  the 
fore-arm,  runs  along  its  outer  side,  and  at  the  junction 
of  the  middle  and  lower  thirds  winds  round  the  radius 
beneath  the  supinator  longus  tendon  to  the  back  of  the 
wist  and  hand  ; a little  beneath  the  elbow  it  sends  off 
its  largest  branch,  which  perforates  the  supinator  brevis 
to  supply  the  muscles  on  the  back  of  the  ibre-arm. 

The  ulnar  nerve  accompanies  the  ulnar  art.  on  its 
inner  side,  and  enters  with  it  the  palm  of  the  hand; 
its  principal  branch  proceeds  from  it  some  distance 
above  the  wrist,  and  bends  round  the  ulnar  to  the  hack 
of  the  wrist  and  hand. 
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The  median  nerve  accompanies  the  brachial  art., 
sinking  into  the  fossa  beneath  the  elbow,  passes  be- 
tween the  two  heads  of  the  pronator  quadratus,  de- 
scends to  the  wi’ist,  where  it  lies  behind  the  palmaris 
longus  tendon,  and  enters  the  palm  of  the  hand  be- 
neath the  annular  lig. 

The  deep-seated  veins  are  the  venre  comites,  two  of 
which  accompany  each  art.,  lying  one  on  either  side  ; 
they  unite  generally  at  the  elbow  to  form  the  brachial 
vein,  although  the  basilic  frequently  joins  the  rest 
above  the  joint. 

Section  V. 

Of  the  Hand. 

Beneath  the  integuments  of  the  palm  of  the  hand 
and  a quantity  of  adipose  tissue,  lies  the  palmar  apo- 
neurosis, or  fascia.  This  is  exceedingly  dense  ; trian- 
gular in  shape,  it  proceeds  posteriorly  from  the  aut. 
annular  lig.  forwards,  and  divides  into  four  fasciculi, 
each  of  which  subdivides  into  two,  to  allow  of  the 
passage  of  the  flexor  digitonim  tendons,  the  digital 
vessels  and  nerves,  and  pass  to  bo  inserted  into  the 
lateral  ligaments  of  the  metacavpo-phalangeal  articula- 
tions. 

Beneath  this  lie  the  muscles,  vessels,  and  nerves, 
with  the  exception  of  the  palmar  brevis,  which  lies 
superficial  to  it. 

Muscles  of  the  Hand,  19. 

Those  on  the  outer  edge,  4. 

Abductor  pollicis.  Or.  from  the  scaphoid  bone  and 
annular  ligament  of  the  carpus ; Ins.  with  the  outer 
head  of  the  short  flexor. 

Opponens  pollicis.  Or.  from  the  trapezium  and  an- 
nular ligament ; Isis,  whole  length  of  the  outer  edge, 
of  the  metacarpal  bone. 

Flexor  brevis  pollicis,  Or.  by  two  portions,  1,  from 

E 2 
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tlie  frapezium,  lower  edge  of  the  annular  ligament, 
and  sheath  of  the  flex.  carp.  rad.  m.  ; 2,  from  the  os 
magnum.  Ins.  by  two  heads,  each  inclosing  a sesa- 
rnoid  hone,  into  both  sides  of  the  first  phalanx,  with 
tlie  abductor  on  one  side,  and  the  adductor  m.  on  the 
other. 

Fig.  22.* 


Adductor  poUicis,  Or.  the  whole  length  of  the  ant. 
surface  of  the  third  metacarpal  bone ; Jns.  with  the 

* Fig.  22. — a,  b,  abductor  pollieis ; c,  opponcnsj  d,  adductor ; 
e,  abductor  indicia ; /,  first  palmar  interosseal ; f,  f,  f,  2nd,  3rd, 
and  4th  ditto ; g,  abductor  minimi  digiti ; t points  to  the  pal- 
maris  brevis— the  broad  extremity  of  the  muscle  is  .loose,  being 
detached  from  the  skin,  to  show  the  subjacent  muscles ; k,  flexor 
carpi  uluaris ; I,  I,  flexor  sublimis  ; tn,  palmaris  lougus  ; n,  flexor 
radialis ; o,p,  supinator  longus  and  tlexor.ossis  metaearpi  {wllicis. 
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inner  head  of  the  short  flexor.  The  use  of  these 
muscles  is  indicated  by  their  names. 

Muscles  on  the  inner  edge,  4. 

Pcdmaris  hrevis,  quadrilateral,  Or.  annular  ligament 
and  inner  edge  of  the  palmar  fascia ; Ins.,  its  short 
parallel  fibres  are  lost  in  the  skin  over  the  inner  edge 
of  the  hand.  Use,  to  corrugate  the  integ.  on  the  inner 
side  of  the  hand. 

Fig.  23.* 


* Fig.  23. — A deeper  dissection  of  the  palm  of  the  hand. — 
i,  k,  I,  m,  flexor  muscles  of  the  fore-arm  cut  across ; «,  o,  ex- 
tensors ofthe  thumb  ; a,  b,  opponens  pollieis  ; c,  outer  head  of  the 
flexor  brevis;  d,  adductor  pollieis;  e,  f,  first  dorsal  and  palmar 
Interossei tendons  of  the  flexor  profundus  and  lum- 
bricalcs;  y,  flexor  Drevis  minimi  digitiand  adductor. 


64 


RELATIONS. 


Abductor  minimi  digiti,  Or.  pisiform  bone ; Ins. 
inner  edge  of  tho  base  of  tbo  first  phalanx. 

Flexm-  brevis,  d.  minimi,  thin  when  it  exists,  Or. 
lower  edge  of  the  carpal  annular  lig.  and  unciform 
process  is  soon  identified  with  the  former.  The  ulnar 
art.  and  nerve  separate  them  at  their  origins. 

Ojjjioyteiis  dig.  minimi.  Or.  the  same  as  the  short 
flexor ; Ins.  whole  length  of  the  inner  edge  of  the  fifth 
metacarpal  bone.  The  use  of  these  muscles  is  indi- 
cated by  their  names. 

Muscles  in  the  middle  of  the  Hand,  11. 

Lumlrriccdes,  Or.  fore  and  outer  pai’ts  of  each  tendon 
of  the  flexor  profundus ; Ins.  with  the  corresponding 
interossei  into  the  edge  of  the  dorsal  expansion  on  the 
same  side.  Use,  to  assist  the  flexor  tendons,  or  to  act 
with  them. 

The  Interossei.  If  the  median  line  or  axis  of  the 
third  metacarpal  bone  be  taken  as  a fixed  point,  the 
palmar  interossei  may  be  considered  as  adductors,  and 
the  dorsal  as  abductors ; both  sets  arise  from  the  op- 
posite edges  of  two  metacarpal  bones,  and  are  inserted 
into  the  edges  of  the  dorsal  expansion.  The  dor- 
sal  interossei,  four  in  no.,  are  attached,  the  first,  or 
indicator,  to  the  radial  edge  of  the  index  finger,  the 
second,  to  the  radial  edge  of  the  medius,  the  third,  to 
the  ulnar  edge  of  tho  medius,  and  the  fourth,  to  the 
ulnar  edge  of  the  ring  finger.  The  2)cdmar  interossei, 
three  in  no.,  are  attached,  tho  first,  to  the  ulnar  edge 
of  the  index,  the  second,  to  the  rsidial  edge  of  the  ring 
finger,  and  the  third,  to  tho  radial  edge  of  tho  little 
finger. 

The  relations  of  the  parts  about  the  wrist-joint  are 
as  follows.  A.  J3acJc  of  the  joint,  1,  styloid  process  of 
the  radius  and  ins.  of  the  supinator  longus,  covered  by 
the  tendons  of  ext.  metacaipi  et  primi  intemodii  pol- 
licis  ; 2,  the  tendon  of  the  ext.  second,  intemodii.  In 
the  triangular  inteiwal  between  this  m.  and  the  two 
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latter,  may  be  felt  the  radial  artery  just  before  it 
passes  between  the  metacarpal  bones,  and  the  tendons 
of  the  two  radial  extensors ; 3,  the  tendon  of  the  ex- 
ten.  indicis,  those  of  the  common  extensor,  and  that 
of  tlie  exten.  min.  digit! ; 4,  ihe  extensor  carpi  nlna- 
ris,  and  the  styloid  process  of  the  ulna.  B.  Fore  part 
0/"  t/ie  joint,  commencing  at  the  same  point,  1,  surface 
of  the  radius,  supporting  the  radial  artery  ; 2,  tendon 
of  the  flexor  carpi  radialis,  and  immediately  beneath  it 
that  of  the  flexor  proprius  pollicis  ; 3,  tendon  of  the  pal- 
maris  longus,  the  tendon  of  the  flexor  profundus  being 
felt  in  the  interval ; 4,  flexor  carpi  ulnaris  and  pisiform 
bone,  the  tendons  of  tho  flexor  sublimis  supporting  the 
ulnar  artery  and  nerve  in  the  interval.  The  median 
nerve  passes  under  the  annular  ligament,  imbedded  in 
the  flexor  tendons,  and  at  the  ulnar  edge  of  tho  flexor 
c.  radialis. 

The  arteries  and  nerves  met  with  in  the  palm  of  tho 
hand  are  the  superficial  and  deep  palmar  arches. 

The  superficial  palmar  arch  of  arteries  lies  imme- 
diately beneath  the  palmar  aponeurosis ; it  is  formed  by 
the  ulnar  art.  and  superficialis  volte  branch  of  the 
radial,  and  supplies  throe  fingers  and  a half,  counting 
from  the  little  finger. 

The  superficial  palmar  arch  of  nerves  accompanies 
this,  lying  beneath  it ; this  is  formed  by  tlie  median 
nerve,  and  supplies  three  fingers  and  a half,  counting 
from  the  thumb,  tho  remaining  finger  and  a half  being 
supplied  by  the  ulnar  nerve. 

The  deep  palmar  arch  of  arteries  and  nerves  lies  be- 
neath tho  flexor  tendons  on  the  intorossei  muscles  ; tho 
first  is  formed  by  the  radial  art.  with  tho  deep  branch 
of  the  ulnar;  it  supplies  one  finger  and  a half,  count- 
ing from  the  thumb  ; the  latter  is  formed  by  the  deep 
branch  of  the  ulnar,  and  is  lost  chiefly  in  the  interossei 
muscles. 
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is  composed  of  two  large  cavities,  the  thorax  and  ah-  ] 
domen,  each  of  which  contains  important  viscera,  most  i 
of  those  belonging  to  the  organic  life  of  the  individual.  < 

The  pelvis  assists  in  forming  the  trunk  iuferiorly.  It  i 

will  he  described  with  the  lower  extremities.  j 

Section  I.  ' 

The  Thorax  ‘ 

is  a large  conical  cavity  giving  lodgment  to,  and  pro-  ; 
tecting  the  great  central  organs  of  respiration  and  cir- 
culation— namely,  the  lunffe,  heart,  aorta,  pulmonary  i 

artery,  vena  cava,  thoracic  duct,  &c.  It  is  formed  by  ' 
the  twelve  dorsal  or  thoracic  vertebrae  posteriorly ; the  1 
ribs  posteriorly,  laterally,  and  in  front ; the  sternum  and  j 
costal  cartilages  anteriorly  ; its  apex  is  truncated,  and  ; 
forms  an  oval  aperture  superiorly,  bounded  by  the  first  I 
dorsal  vertebra  posteriorly,  the  first  rib  laterally,  and 
the  upper  end  of  the  sternum  and  first  costal  cartilage 
in  fi-ont ; through  this  pass  upwards  the  sterno-hyoid, 
sterno-thyroid,  and  longus  colli  muscles  ; the  arteria  in- 
nominata,  left  subclavian,  and  carotid  arteries  ; cone  of 
tlie  pleura,  right  and  left  recurrent  nerves,  and  thoracic 
duct;  doicnwards,  the  venae  innominatre,  internal  mam- 
mary, and  superior  intercostal  arteries ; pneumogastric, 
phrenic,  recurrent,  and  sympathetic  nerves,  trachea, 
and  cesophagns. 

The  base  of  the  thorax  is  formed  inferiorly  by  the 
diaphragm  ; through  this  pass  the  aorta,  inferior  vena  . 
cava,  and  vena  azygos,  pneumogastric,  phrenic,  splanch- 
nic, and  sympathetic  nerves,  oesophagus  and  thoracic  | 
duct.  The  perpendicular  diameter  is  greatest  poste-  1 
riorly  and  laterally,'  least  anteriorly  ; the  transverse  is  I 
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greatest  inferiorly,  least  superioi'ly  ; tlie  antero-poaterior 
is  greatest  inferiorly  from  the  lower  end  of  the  sternum 
backwards  to  the  spine. 

The  THORACIC  CAVITY  is  divided  into  five  compart- 
ments by  the  reflexion  of  the  pleura,  of  these  two  are 
on  the  mesial  lines,  the  anterior  and  posterior  medias- 
tinum ; one,  on  the  left  side,  the  pericardium,  and  two 
latei'ally,  the  pleural  cavities  for  the  lungs. 

The  pleura  is  a serous  membrane  which  lines  most 
of  the  interior  of  the  thorax,  one  on  each  side,  each  be- 
ing distinct  from  the  other,  so  as  to  form  two  separate 
membranes.  The  right  is  the  larger  hut  shorter. 

Each  pleura  passes  upwards  into  the  neck,  as  high  as 
the  fourth  cervical  vertebra,  forming  its  cone;  inferiorly 
it  line's  the  upper  surface  of  the  diaphragm,  and  here 
forms  the  ligamentum  latum  pulmonis ; intermediately 
it  is  reflected  in  the  following  manner  ; from  about  the 
junction  of  the  sternum  and  costal  cartilages  it  passes 
outward,  lining  the  inner  surface  of  the  ribs,  until  it 
reaches  to  the  side  of  the  dorsal  vertebra  ; it  here  turns 
forward,  forming  the  side  of  the  posterior  mediastinum, 
and  passes  outwards  on  the  post,  surface  of  the  root  of 
the  lungs,  lines  these  organs,  passing  in  between  their 
lobes,  round  the  ant.  surface  of  the  root  of  the  lungs, 
then  lines  the  lateral  surface  of  the  pericardium,  from 
which  it  approaches  its  fellow  of  the  opposite  side, 
passes  forwards  and  outwards,  forms  the  lateral  boun- 
dary of  the  anterior  mediastinum,  and  arrives  at  the 
junction  of  the  sternum  and  costal  cartilages.  The 
pleura  is  divided  as  it  lines  the  lungs  or  ribs  into  the 
pleura  pulmonalis  and  costalis;  the  latter  is  the 
stronger  of  the  two. 

The  anterior  mediastinum  inclines  downwards  and 
a little  to  the  left  side;  it  extends  from  the  upper  to 
the  lower  extremity  of  the  sternum,  triangular  in  shape, 
its  base  turned  forwards  is  formed  by  the  post,  surface 
of  the  stenium  and  a little  by  the  costal  cartilages,  its 
apex  turned  backwards  is  formed  by  the  convergence  of 
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the  pleurae,  which  hound  it  laterally ; it  is  slightly  con- 
tracted in  the  centre.  Its  contents  are  the  thymus 
gland,  the  triangularis  stemi  muscles,  and  the  iiit. 
mammaiy  arteries. 

The  tlu/mm  gland  is  largest  in  the  foetus,  when  it 
nearly  fills  the  ant.  mediastinum;  it  consists  of  two 
lobes,  divided  by  an  oblique  fissure.  Its  use  is  wholly 
unknown.  In  the  adult  it  degenerates  into  areolar 
tissue. 

The  Lungs. 

The  langs  are  the  great  organs  of  respiration.  Each 
lung  is  conical  in  shape,  and  corresponds  to  the  pleural 
cavity : the  apex  fits  into  the  cone  of  the  pleura ; its 
base,  concave,  rests  on  the  upper  surface  of  the  dia- 
phragm; its  anterior  surface,  concave,  is  applied 
against  the  pericardium ; the  outer  and  posterior  sur- 
faces are  convex.  The  right  lung  is  the  larger  but 
shorter,  and  consists  of  throe  lobes ; the  left  has  but 
two  lobes.  These  lobes  are  separated  by  the  great 
fisoure,  which  runs  obliquely  downwards  and  forwards, 
so  as  to  divide  each  lung  into  an  anterior  smaller,  and 
a post,  larger  lobe  ; from  the  middle  of  the  fissure  pro- 
ceeds a small  fissure  on  the  right  side,  cutting  off  the 
third  from  the  superior  lobe. 

The  root  of  the  lung  is  formed  by  an  assemblage  of 
the  several  structures  entering  or  leaving  the  organ — 
viz.,  the  bronchial  tube,  pulmonary  art.,  and  pulmonary 
veins — surrounded  by  areolar  tissue,  and  covered  by 
the  pleura.  The  order  of  parts  in  each  lung  is  from  be- 
hind forwards,  bronchu.s,  artery,  veins ; from  above 
downwards,  on  the  right  side,  bronchus,  art.,  veins ; 
on  the  left,  art.,  bronchus,  veins : these  are  enveloped 
by  the  pulmonic  plexus  of  nerves,  best  marked  on  the 
posterior  surface,  and  fonned  by  the  pneumogastric 
and  sympathetic  nerves.  A number  of  dark-coloured 
glands,  bronchial  glands,  are  found  around  the  root  of 
each  lung. 
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The  structure  of  the  lungs  is  composed  of  bronchial 
tubes  and  air  cells,  pulmonary  arteries  and  veins,  united 
by  fine  areolar  tissue. 

The  bronchial  tubes  are  the  continuation  of  the 
trachea,  from  the  bifurcation  of  which,  opposite  the 
second  dorsal  vertebra,  they  descend  obliquely  down- 
w-ards  and  outwards  to  the  root  of  each  lung.  The 
right  bronchus  is  less  oblique  than  the  left ; it  passes 
behind  the  superior  cava  to  'the  root  of  the  lung ; the 
left  bronchus  passes  through  the  arch  of  the  aorta,  in 
front  of  the  thoracic  aorta,  to  the  root  of  its  lung.  The 
bronchial  tubes  divide  into  numerous  branches,  which 
ultimately  terminate  in  forming  the  air  cells,  which 
form  a slight  expansion  resembling  a cluster  of  grapes. 
A bunch  or  cluster  of  the  air  cells  form  the  lobules, 
and  these  united  form  the  lobes.  These  lobules  are 
united  by  fine  areolar  tissue,  the  interlobular  cellular 
tissue,  in  which  the  pulmonary  arteries  and  veins  run 
to  their  destinations. 

The  structure  of  the  bronchial  tubes  is  the  same  as 
that  of  the  trachea,  except  in  their  small  branches  and 
air  cells,  which  want  the  cartilaginous  structure.  The 
structure  of  these  consists  of  an  internal  lining  mucous 
membrane  covered  with  columnar  ciliated  epithelium, 
an  ext.  cellular  coat,  and  a thin  layer  of  muscular  fibres 
between,  some  deny  the  existence  of  these. 

The  indmonary  arteries  enter  the  lungs  at  their  root, 
and  divide  the  right  into  throe,  the  left  into  two 
branches,  to  supply  the  lobes  ; they  gradually  break 
down  into  capillaTy  vessels,  which  ramify  on  the  outer 
surface  of  the  air  cells,  and  so  conduct  the  black  blood 
to  be  oxygenated  by  the  atmospheiic  air. 

'iihe  pulmonary  veins  arise  from  the  capillaries  of  the 
piilm.  art.,  and  unite  on  each  side  into  two  large  ves- 
sels, which  cross  inwards,  and  open  into  the  posterior 
surface  of  the  left  auricle  of  the  heart ; and  thus  con- 
duct the  art.  blood  into  this  organ.  The  right  are 
onger  and  larger  than  the  left. 
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The  pulmonic  plexus  sends  its  numerous  filaments 
along  the  posterior  surface  of  the  bronchial  tubes  to 
their  minutest  ramificatious,  and  finally  terminates  in 
the  air  cells. 

The  ahsorhents  of  the  lungs  are  numerous,  and  ter-  , 
minate  in  the  bronchial  glands. 

The  bronchial  arteries  are  small  vessels  which  arise 
from  the  thoracic  aorta  to  supply  the  lungs  with  nutri- 
tion. Their  blood  is  returned  by  the  bronchial  veins. 
There  is  a free  anastomosis  between  them  and  the  pul- 
monary vessels.  ! 

The  lungs  in  the  healthy  adult  are  of  a mottled  'grey  | 
colour,  are  light  and  spongy;  in  the  young  subject,  j 
after  breathing,  tliey  are  of  a reddish  colour,  before  ; 
breathing  are  dark  red  ; in  the  diseased  state  they  are  ] 
frequently  nearly  black,  from  a deposit  of  carbon  in  j 
their  structure.  j 

The  lungs  are  light  and  spongy,  and  float  in  water.  ! 

The  trachea  descends  from  the  termination  of  the  j 
larynx,  opposite  about  the  fourth  cervical  vertebra,  \ 
downwards  and  a little  to  the  right  side  of  the  mesial  ■, 
line  of  the  neck,  enters  the  cavity  of  the  thorax  be-  ^ 
tween  the  ant.  and  post,  mediastinum,  and  divides  ^ 
opposite  the  second  dorsal  vertebra  into  the  right  and 
left  bronchial  tubes. 

In  the  neck,  the  trachea  is  covered  in  front  by  the  ^ 
sterno-hyoid  and  thyroid  muscles,  and  partly  by  the 
thyroid  gland ; it  rests  posteriorly  on  the  oesophagus, 
which  inclines  to  its  left  side ; on  each  side  of  it  is  the 
carotid  sheath  and  contents,  the  recurrent  and  sympa- 
thetic nerves.  In  the  thorax  it  is  crossed  by  the  thymus 
gland,  and  left  vena  iunominata,  and  supports  the  upper 
part  of  the  arch  of  the  aorta.  The  phrenic,  pneunio- 
gastric,  and  sympathetic  nerves  descend  to  its  outer 
side,  and  behind  it  is  the  oesophagus  and  spinal  column. 
The  right  vena  innominata  descends  on  its  right  side, 
the  thoracic  duct  ascends  on  its  loft  side,  but  post.  to  it. 

The  structures  of  the  trachea  consist  of  cartila- 
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ginous  rings,  fibrous  tissue,  mucous  membrane,  and 
muscular  fibres.  The  tracheal  rings  form  but  three 
parts  of  a circle,  being  deficient  posteriorly.  They  are 
from  eighteen  to  twenty  in  number,  and  vary  in  size ; 
the  first  is  the  largest;  they  are  connected  by  fibrous 
membrane.  The  trachea  is  completed  posteriorly, 
where  the  rings  are  deficient,  by  three  layers  of  tissue, 
the  ext.  is  fibrous,  some  consider  elastic;  the  next 
is  transverse  muscular  fibre ; and  the  internal  is  tho 
lining  mucous  membrane  ; between  these  are  some 
sm.all  glands  which  open  on  the  mucous  membrane. 

The  pericardium  and  heart  occupy  the  middle  me- 
diastinum, and  will  be  found  under  the  head  of  tho 
Vascular  System. 

The  'posterior  mediastinum  extends  nearly  on  the  me- 
sial line  in  front  of  the  spine,  from  the  second  or  third 
to  the  tenth  dorsal  vertebra,  triangular  in  shape,  its 
apex  turned  forwards,  is  formed  by  the  convergence  of 
the  pleuraj,  its  base  backwards  by  the  spinal  column ; 
its  contents  are,  the  oesophagus  and  thoracic  aorta  to 
the  left  side,  the  vena  azygos  to  the  right,  the  thoracic 
duct  in  the  centre,  the  splanchnic  nerves  are  found  in 
its  lower  part. 

The  a^qphagus  descends  from  the  pharynx  to  tho 
left  side  behind  the  trachea,  through  the  arch  of  the 
aorta,  crosses  a little  in  front  of  the  thoracic  aorta, 
perforates  the  diaphragm,  and  terminates  in  the  car- 
diac extremity  of  the  stomach ; on  its  surfaces  are 
found,  a little  above  the  diaphragm,  the  pneumogas- 
tric  nen'es,  the  loft  being  anterior.  Tho  oesophagus  is 
composed  of  longitudinal  muscular  fibres,  mostly  in- 
voluntary, lined  by  mucous  membrane ; some  circular 
fibres  are  described  at  its  cardiac  extremity,  but  their 
existence  in  the  human  subject  may  well  be  questioned. 

The  thoracic  aorta  lies  to  tho  left  side  of  the  spine, 
but  inferiorly  comes  forward  in  front,  and  enters  tho 
abdomen  through  tho  aortic  opening. 

The  vena  azygos  is  formed  by  the  junction  of  the 
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lumbar  veins  in  front  of  the  second  lumbar  vertebra ; it 
ascends  through  the  aortic  opening  of  the  diaphragm, 
passes  upwards  in  the  posterior  mediast.  to  its  right 
side,  and  finally  hooking  round  the  root  of  the  right 
lung,  terminates  in  the  sup.  vena  cava  ; in  this  course 
it  receives  the  eight  or  nine  inferior  intercostal  veins, 
and  generally  the  left  vena  azygos,  which  crosses  from 
the  lefc  side  behind  the  aorta  to  join  it ; this  is  formed  i 
by  the  six  inf.  intercostal  veins  of  the  left  side ; the  ] 

remaining  intercostal  veins  form  the  superior  inter- 
costal vein ; the  right  receives  but  two  or  three  inter- 
costal veins,  and  terminates  in  the  right  vena  inno- 
minata ; the  left  receives  the  superior  six  intercostal 
veins  on  its  side,  and  terminates  in  the  left  vena  inno- 
minata. 

The  thoracic  duct  is  the  trunk  of  the  absorbent  sys- 
tem ; it  is  formed  in  front  of  the  third  lumbar  vertebra 
by  the  junction  of  the  lymphatics  from  the  lower  e.x- 
trcmities  and  pelvis,  and  passes  upwards  in  front  of  \ 
the  spine  ; it  escapes  from  the  abdomen  through  the  j 
aortic  opening  of  the  diaphragm,  between  the  aorta  to  j 
its  left  and  the  vena  azygos  to  its  right  side,  enters  the  j 
post,  mediastinum,  ascends  on  the  mesial  line  of  the 
spine,  inclines  to  its  left  side,  passes  behind  the  arch 
of  the  aorta,  and  ascends  into  the  neck,  behind  the  left 
carotid  and  int.  jugular  vein,  as  high  as  the  sixth  cervi- 
cal vertebra  ; it  now  turns  downwards  and  inwards,  and 
terminates  in  the  left  subclavian  vein  near  its  junction 
with  the  int.  j ugnlar. 

In  its  course  the  thoracic  duct  occasionally  divides 
into  two  or  more  branches,  which  unite  again  into  one 
trunk.  Its  structuro  consists  of  two  coats,  an  external 
fibrous  and  an  internal  serous,  which  is  thrown  into 
numerous  folds  forming  valves. 

There  is  generally  a small  thoracic  duct  on  the  right 
side,  which  conveys  the  absorbents  from  the  right  side 
of  the  head  and  neck  and  right  arm  into  the  right  sub- 
clavian vein. 
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The  splanchnic  nerves  aro  formed  from  the  last  six 
dorsal  ganglia  of  the  sympathetic  ; they  perforate  the 
diaphragm,  and  terminate  in  (he  semilunar  ganglion 
and  renal  plexus. 

Section  II. 

The  Abdomen, 

the  largest  cavity  in  the  human  body,  is  hounded 
above  by  the  diaphragm,  below  by  the  pelvis,  behind 
by  the  lumbar  vertebrae  and  quadratus  lumborum  mus- 
cles, laterally  and  in  front  by  the  abdominal  muscles. 
Unlike  the  thorax,  its  parietes  are  chiefly  muscular,  and 
thus  exert  a necessary  pressure  on  the  abdominal  viscera. 

The  abdomen  is  divided,  for  the  puiposes  of  descrip- 
tion, into  three  principal  regions,  namely,  the  upper  or 
epigastric,  the  central  or  umbilical,  and  the  inferior  or 
hypogastric.  A line  drawn  from  the  inferior  edge  of  the 
costal  cartilages  across  to  the  opposite  side  separates 
the  two  superior,  and  a similar  transverse  line  drawn 
between  the  ant.  sup.  spinous  proeesses  of  the  ilium 
separates  the  two  inferior;  each  of  these  regions  is 
further  subdivided  into  three  by  the  linere  semilunares, 
which  extend  from  the  cartilages  of  the  eighth  or  ninth 
rib  downwards  and  inw’ards  towards  the  pubis. 

The  epigastric  thus  consists  of  a central  or  epigastric 
region,  and  a right  and  left  hypochondriac  ; the  umbi- 
lical of  a central  umbilical  and  a light  and  left  lumbar ; 
and  the  hypogastric  of  a central  hypogastric  and  a 
right  and  lel't  iliac  region.  The  low’er  portion  of  this 
region  is  further  subdivided  into  a central  pubic  and  a 
right  and  left  inguinal  region. 

Anterior  and  Lateral  Muscles  of  the  Abdomen,  5. 

Obliquus  externus.  Or.  the  eight  or  nine  infer. 
:i  ribs  by  fleshy  digitatious,  of  which  five  intersect  with 
'the  serratus  magnus,  and  three  or  four  with  the  latis- 
! simus  (lorsi ; Ins.,  1 , fleshy  into  the  ant.  tw'o-thirds  of 
ithe  crista  ilii;  2,  the  rest  of  the  muscle  ends  at  a lino 
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from  the  ant.  snp.  spinous  p.  to  the  ensiform  cartilage 
in  an  aponeurosis,  by  which  it  is  ins.  into  the  whole 


length  of  tlie  linea  alba  ; the  lower  portion  of  this 
aponeurosis  (Poupart's  lir/ament)  e.\tends  from  Ihe 

• Fig.  24. — Imaginary  lines  drawn  on  the  surface  of  the  abdo- 
men, dividing  it  into  regions.  They  were  devised,  no  doubt,  in 
consequence  of  the  absence  on  this  extensive  surface  of  any 
characteristic  eminences  or  depressions,  chiefly  attributable  to 
the  absence  of  any  skeleton,  cartilaginous  or  osseous. — t,  left 
hypochondriac  region  ; 2,  epigastric ; 3,  right  hypochondriac ; 
4,  left  lumbar;  6,  umbilical;  6,  right  lumbar;  7,  left  iliac;  8, 
hypogastric ; 0,  right  iliac. 
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ant.  sup.  spin.  p.  across  the  femoral  vessels  to  be  ins. 
by  one  slip  {int.  jiillar  of  the  ext.  ring)  into  the  sym- 
physis pubis,  by  another  {ext.  pillar  of  the  ext.  ring) 
into  the  spine  of  the  pubis ; 3,  by  a broader  portion 
{Giinbernat’s  ligament),  which  is  folded  under  the  cord, 
presenting  a sharp  lunated  edge  towards  the  femoral 
vessels,  into  the  spine  of  the  pubis,  and  an  inch  along 
the  pectineal  line  .'.  the  reflected  portion  of  the  apo- 
neurosis forms  the  ant.  and  inf.  walls  of  the  inguinal 
canal . • . a space  exists  between  its  post,  edge  and  the 
ant.  edge  of  the  latis.  dorsi  m.  which  has  been  the  seat 
of  hernial  protrusion.  (Petit.)  Use,  to  depress  the  rib.s 
and  compress  the  abdominal  viscera,  to  raise  the  pelvis 
if  the  thorax  be  fixed,  or  to  depress  them  forwards  if 
the  pelvis  be  fixed. 

Obliquits  internus.  Or.  1,  from  the  fascia  lumborum; 
2,  ant.  two-thirds  of  the  ciisla  ilii ; 3,  from  the  ext. 
two-thirds  of  the  grooved  or  internal  surface  of  Pou- 
part’s  ligament.  Ins.  the  upper  portion,  fleshy  into 
the  edges  of  the  four  inf.  costal  cartilages  ; the  middle 
terminates  at  the  linea  semilunaris  in  the  middle  abdo- 
minal aponeurosis,  by  which  it  is  continued  to  the 
linea  alba ; the  portion  from  Poupart’s  ligament  (with 
the  lower  fibres  of  the  trauversalis)  arches  over,  and 
then  behind,  the  cord  (Cooper),  to  be  ins.  into  the 
body  of  the  pubis,  behind  the  ext.  ring,  and  into  the 
pectineal  line  .’.the  last  portion,  with  the  transver- 
salis,  forms  the  upper  and  posterior  walls  of  the  ing. 
canal.  (Fasciae.)  Use,  nearly  similar  to  the  preceding; 
it  rotates  the  trunk  in  the  opposite  direction,  and  thus 
co-operates  with  the  ext.  obliquus  of  the  other  side  of 
the  body. 

Cremaster,  Attaehments,  1,  ext.  two-thirds  of  Pou- 
part’s ligament;  2,  behind  that  ligament  at  its  pubic 
attachment ; the  intervening  fibres  descend  in  succes- 
sive loops  to  be  ins.  into  the  cord,  and  to  surround 
the  tunica  vaginalis,  so  as  to  sling  the  testicle  . • . the 
testicle,  in  its  passage  beneath  the  lower  edge  of  the 
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obliquus  int.  m.,  draws  down  with  it  the  muscular 
fibres  to  form  the  cremaster  (Cloquet) ; the  cord  passes 
between  the  lower  fibres  of  the  transversalis,  from 
which  also  the  muscle  is  derived.  (Guthrie.)  Use,  to 
suspend  the  testis. 

Transversedis,  Or.  1,  ext.  two-thirds  of  Poupart’s 
ligament ; 2,  ant.  three-fourths  of  the  crista  ilii ; 3, 
fascia  lumborum  ; 4,  inner  surlaces  of  the  six  last  ribs, 
by  digitations,  which  intersect  with  the  diaphragm. 
Ins.  the  upper  part  terminates  at  the  linea  semilunaris 
in  the  Most,  aponeurosis,  by  which  it  is  continued  to  the 
linea  alba : that  from  Poupart’s  ligament  passes  over 
and  behind  the  cord  to  be  his.  with  the  int.  obliq.  into 
the  pubic  end  of  Poupart’s  ligament  and  ilio-pectineal 
line.  Another  portion  passes  behind  and  then  under 
the  cord,  in  front  of  the  fascia  transversalis,  to  Pou- 
part’s ligament ; thus  forming  the  poster,  and  part  of 
the  inf.  wall  of  the  inguinal  canal.  ^Cooper.)  Use,  to 
assist  the  obliq.  muscles  in  respiration  and  the  com- 
pression of  abdom.  viscera. 

Rectus  abdominis.  Or.  by  a double  tendon  from  the 
pubis,  between  its  spine  and  symphysis ; is  ins.  by 
three  portions:  1,  ensiform  cartilage  and  costo-xiphoid 
lig. ; 2,  fifth  costal  cartilage ; 3,  sixth  and  seventh 
costal  cartilages  . • . The  muscular  fibres  are  partially 
interrupted  by  three  or  four  zigzag  tendinous  intersec- 
tions, which  adhere  to  the  forepait  of  the  sheath.  Use, 
to  approximate  the  pelvis  and  tliorax. 

Ryramidalis,  triangular,  sometimes  absent.  Or.  by 
its  base,  from  the  pubis  and  ant.  pubic  ligament.  Ins. 
by  its  apex  into  the  linea  alba,  sometimes  as  high  as 
half-way  towards  the  umbilicus.  Use,  to  assist  the 
preceding. 

These  muscles  are  enclosed  in  a fibrous  sheath,  formed 
by  the  tendons  of  the  obliquus  and  transversalis  muscles. 
This  sheath  extends  from  the  xiphoid  and  costal  carti- 
lages superiorly,  to  the  crest  of  tne  pubis,  into  which  it 
is  implanted  ; it  is  formed  by  the  ext.  oblique  tendon. 
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and  one  layer  of  the  int.  oblique  passing  in  front  of  the 
rectus  muse,  and  behind  by  the  second  layer  of  the  int. 
obliquus  and  transversalis,  except  from  half-way  be- 
tween the  umbilicus  and  pubis  to  this  bone,  where  the 
whole  of  the  tendons  pass  in  front  of  the  rectus  ; this 
muscle  is  intersected  by  three  or  four  irregular  trans- 
verse lines : the  linece  transversce  one  at  the  umbilicus, 
one  at  the  xiphoid  cartilage,  one  between  these,  and 
one  sometimes  beneath  the  umbilicus.  By  this  inter- 
section each  portion  of  the  muscle  may  act  indepen- 
dently of  the  rest.  In  the  sheath  behind  the  muscle 
the  epigastric  art.  ascends  to  anastomose  with  the  int. 
mammary. 

The  linece  seniilunares  are  the  oblique  lines  on  the 
outer  edge  of  the  rectus,  formed  by  the  junction  of  the 
oblique  and  transversalis  tendons.  The  linca  alba  is  the 
tendinous  white  line  which  extends  from  the  xiphoid 
cartilage  superiorly  to  the  pubes  interiorly;  it  is  formed 
by  the  intermingling  of  the  fibres  of  the  oblique  and 
transversalis  muscles,  is  thinner  and  wider  above  than 
below  the  umbilicus,  where  it  is  particularly  dense. 

Post.  Abdominal  Muscle. 

Quadralus  lumborum,  Or.  ileo-lumbar  lig.  and  two 
inches  of  the  crista  ilii ; Ins.  1,  lower  edge  of  the  inner 
half  of  the  last  rib ; 2,  by  four  processes  into  the  four 
upper  lumbar  transverse  processes  .•.  enclosed  in  a 
sheath  like  the  rectus;  vide  Faseice,  Use,  to  draw 
down  the  ribs. 

Superior  Abdominal  Muscle. 

The  Diaphragm. 

A movable  septum  between  the  thoracic  and  abdo- 
minal cavities,  composed  of  a central  tendinous  portion, 
surrounded  by  muscular  fibres.  The  tendon  is  trilobate, 
and  placed  nearly  in  the  centre  of  the  muscle  ; above, 
it  supports  the  heart,  being  in  the  adult  firmly  united 
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to  its  fibrous  pericardium  ; below,  it  covers  the  centre 
of  the  liver.  The  middle  and  largest  lobe  is  behind  the 
xiphoid  cartilage ; the  right,  the  next  in  size,  and  the 
left  the  smallest,  are  directed  backwards  jind  outwards 
on  each  side.  The  post,  margin  of  the  tendon  is  notched, 
and  gives  attachment  to  the  fixed  portion  of  the  muscle  ; 
the  anterior  edge,  from  which  the  anterior,  or  moving 
portion,  arises,  is  convex  and  concentric  with  the  infr. 
margin  of  the  thorax  ; Or.  posterior  or  fixed  portion: 
1 , the  crura.  The  left  crus  arises  narrow,  tendinous, 
from  the  bodies  and  intervertebral  subs,  of  the  three 
upper  lumbar  vertebrse ; the  right,  which  is  more  in 
fi'ont,  arises  from  the  corresponding  vertebrce,  and  the 
inteiwertebral  substance  next  beyond.  Opposite  the 
first  lumbar  vert,  they  become  fleshy,  and  divide  into 
two  portions,  which  are  separated  by  the  splanchnic 
nerves ; the  outer  portions  are  ins.  into  the  post,  mar- 
gin of  the  tendon  ; the  inner,  decussate  in  front  of  the 
vert.  col.  to  form  the  aortic  opening,  diverge  to  form 
the  oesophageal  opening,  and  then  pass  on  to  the  cen- 
tral tendon.  2,  Another  portion  arises  from  the  false 
and  true  ligamenta  arcuata,  or  ligamenta  arcuata  in- 
terna and  externa.  The  internal  is  attached  to  the 
outer  surface  of  the  body  of  the  first  and  sometimes 
second  lumbar  vertebra,  from  which  it  extends  to  the 
front  of  the  transverse  process  of  the  second  lumbar 
vertebra ; this  crosses  the  upper  part  of  the  psoas  mag- 
nus  muscle.  The  external  is  a condensation  of  the 
transversalis  fascia ; it  is  attached  internally  to  the 
transverse  process  of  the  second  lumbar  vertebra,  and 
externally  to  the  lower  margin  of  the  last  rib ; it  stretches 
across  the  upper  part  of  the  quadratus  lumborum  muscle. 

Theant.  portion,  Or.fromlhe  whole  of  the  convex  edge 
ofthe  tendon,  Jns.  base  of  the  xiphoid  cartilage,  and  b^>- 
six  or  seven  digitations  into  the  inner  surfaces  and 
upper  edges  of  the  six  last  ribs,  where  it  intersects 
with  the  m.  transversalis. 

The  edge  of  the  aortic  opening  is  tendinous;  it 
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transmits  the  aorta,  vena  azygos,  and  thoracic  duct; 
the  cesophageal  opening  is  muscular ; it  transmits  the 
oesophagus  and  the  vagus  nerves.  The  opening  for  the 
vena  cava  is  tendinous,  quadrangular,  and  tubular',  and 
is  placed  at  the  junction  of  the  right  and  middle  lobe 
of  the  tendon  The  areolar  tissue  of  the  mediastinum, 
and  that  between  the  ant.  abdominal  muscles,  commu- 
nicate through  an  opening  on  each  side  of  the  xiphoid 
cart.  Use:  The  diaphragm  is  the  principal  muscle  of 
inspiration;  in  this  action,  the  muscular  fibres  contract 
from  its  tendons,  which  thus  act  as  fixed  points  of  origin 
to  the  ribs,  which  are  their  insertion,  these  being  more 
or  less  fixed,  as  well  as  the  tendinous  portions;  the  mu.s- 
cular  fibres  by  contraction  formaplane  sui-face,  or  nearly 
so,  in  forced  inspiration, the  diaphragm  descends,and  the 
lungs  become  expanded  in  the  vertical  direction  ; by 
these  means  the  tendinous  openings  of  the  vena  cava 
and  aorta  are  enlarged,  so  as  not  to  compress  those  vessels. 
The  diaphragm  may  act  as  a muscle  of  erpiration  by 
means  of  its  crura  acting  and  depressing  the  ensiform 
cartilage.  This  muscle  also  acts  in  vomiting,  sneezing, 
hiccough,  &c.  The  nerves  are  supplied  principally  by 
the  phrenic ; it  also  receives  branches  from  the  pneu- 
mogastric  and  sympathetic  on  each  side. 

Section  III. 

The  Abdominal  Viscera. 

The  abdomen  contains  the  organs  of  digestion — viz., 
the  stomach  and  intestines,  the  liver,  pancreas,  and 
spleen,  and,  in  addition,  the  Icidneys,  sup>ra-renal  cap- 
sules and  ureters;  the  abdominal  aorta,  inf.  vena 
cava,  vena  porta,  thoracic  duct,  and  numerous  lym- 
phatic vessels  and  glands,  the  sympathetic  nerve,  and 
several  smaller  vessels  and  nerves. 

_'lhe  abdomen  is  lined  internally  by  the  Peritoneum ; 
this  is  the  largest  serous  membrane  in  the  body’,  and 
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lines  tlio  inner  surface  of  the  abdominal  parietes  as 
well  as  most  of  the  contained  organs. 

The  reflections  of  the  peritoneum  may  be  traced  as 
follows — from  the  umbilicus  it  passes  upwards,  lining 
the  inner  surface  of  the  transversalis  aud  recti 
muscles  to  the  lower  margin  of  the  thorax ; it  here 
bends  backwards,  lining  the  inf.  concave  surface  of 
the  diaphragm,  sinking  deep  into  the  hypochondriac 
region ; on  the  left  side  it  is  reflected  on  the  back 
part  of  the  splenic  vessels,  to  the  post,  surface  of  the 
spleen  ; it  winds  round  and  invests  this  organ,  then 
passes  on  the  ant.  surface  of  its  vessels ; in  the  centre 
it  is  reflected  on  the  stomach  so  as  to  enclose  this 
organ,  and  pass  from  its  margin  downwards  to  form 
the  gastro-colio  omentum ; on  the  right  side  it  is 
reflected  from  the  umbilicus,  enclosing  the  umbilical 
vein,  and  forming  the  suspensory  ligament  of  the 
liver;  it  invests  this  organ,  and  passing  from  its 
inferior  surface  encloses  the  hepatic  vessels,  and  forms 
the  gastro-hepatic  fold  or  omentum ; from  the  diaphragm 
the  peritoneum  descends  on  the  liver,  and  forms  the 
lateral  ligaments  of  this  organ ; from  the  convex  or  in- 
ferior border  of  the  stomach  the  two  layers  of  perito- 
neum unite  to  form  the  gastro-colic  omentum,  which 
passes  downwards  in  front  of  the  transverse  arch  of  the 
colon,  descends  lower  on  the  left  than  on  the  right 
side,  becomes  reflected  on  itself,  so  as  to  consist  of 
four  layers ; the  two  posterior  layers  ascend  until  they 
reach  the  transverse  colon  ; they  hero  separate  so  as  to 
enclose  this  intestine,  and  from  its  concave  margin 
unite  and  descend  to  form  the  transverse  mcso-colou ; 
opposite  the  duodenum  this  fold  separates  into  an 
ascending  and  descending  layer,  enclosing  the  inferior 
portion  of  this  intestine ; the  ascending  layer  passes 
in  front  of  the  lower  and  middle  portions  of  the  duo- 
denum and  of  the  pancreas  to  the  posterior  surface  of 
the  right  lobe  of  the  liver,  where  it  is  continuous  with 
the  peritoneum  lining  this  organ  and  the  posterior 


THE  EEBlTONEtJM. 


71 


layer  of  the  lower  or  gastro-hepatic  omentum;  the 
descending  layer  passes  downwards  into  the  lurnbar 
region,  where  it  becomes  continuous  with  the  right 
and  left  meso-coloii ; in  the  centre,  the  inferior  layer  of 
the  transverse  meso-colon  passes  'in  front  of  the  spinal 
column  and  the  largo  blood-vessels  resting  upon  it,  and 
is  thence  reflected  downwards  and  forwards  so  as  to 
enclose  the  small  intestines  and  the  mesenteric  vessels, 
and  form  the  mesentery. 

Inferiorly  the  peritoneum  descends  from  the 
umbilicus  in  the  centre,  enclosing  the  urachus, 
and  forming  a slight  projection ; it  then  descends, 
lining  the  posterior  surface  of  the  rectus  muscle  to  near 
the  pubes;  it  then  passes  backwards,  sinks  into  the 
pelvis,  lines  the  upper  posterior  and  part  of  the  lateral 
surface  of  the  bladder  as  low  down  as  near  to  the  pos- 
terior extremity  of  the  vesioulm  seminales  and  pros- 
tate gland,  whence  it  is  reflected  on  to  the  anterior  sur- 
face of  the  rectum,  and  the  sides  of  the  pelvis  forming 
the  posterior  and  lateral  false  ligaments  of  the  bladder ; 
the  peritoneum  now  ascends,  investing  the  middle  and 
upper  thirds  of  the  rectum,  forming  the  mcso-rectum, 
whence  it  passes  on  each  side  to  lino  the  iliac  fossm 
and  becomes  continuous  with  that,  lining  the  abdo- 
minal parietes.  In  the  female  the  peritoneum  is 
reflected  from  the  posterior  surface  of  the  bladder  on 
the  upper  and  back  part  of  the  vagina,  whence  it  passes 
upwards  on  the  uterus  so  as  to  invest  this,  and  form 
on  each  side  the  broad  ligaments  of  this  organ,  and 
from  it  passes  upon  the  rectum  as  in  the  male  subject. 
On  either  side  the  peritoneum  covers  partially  the 
caecum  and  si^oid  flexure  of  the  colon,  and  binds  them 
down  in  the  iliac  fossa. 

On  each  side  of  the  mesial  line  inferiorly,  the  peri- 
toneum is  thrown  into  an  oblique  fold  by  the  degenerated 
umbilical  artery,  and  thus  are  formed  the  inguinal 
pouches,  one  on  each  side  of  the  umb.  art. 

The  peritoneum  in  the  female  does  not  form  a shu  t 
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sac,  as  au  opening  exists  in  it,  wliero  it- covers  the  fim- 
hriated  extremities  ‘of  the  Fallopian  tubes ; here  the 
serous  and  mucous  membranes  are  continuous. 

The  principal  folds  formed  by  the  peritoneum  are — 
The  {! astro-hepatic,  or  lower  omentum,  consists  of  trvo 
layers,  and  extends  from  the  transverse  fissure  of  the 
liver  to  the  concave  margin  of  the  stomach ; it  contains 
between  its  layers  the  hepatic  art.  to  the  left  tide  ; the 
ductus  choledochus  to  the  right,  and  the  veiia  porta 
behind  and  between  both ; these  are  surrounded  by 
areolar  tissue,  and  form  the  capsule  of  GUsson,  behind 
which  is  the  foramen  of  Winslow,  leading  into  the  great 
bag  of  the  omentum. 

The  d astro-colic,  or  great  omentum,  the  meso-colon, 
meso-rectum,  and  mesentery  have  been  already  suffi- 
ciently described.  The  great  bag  of  the  omentum 
extends  from  the  foramen  of  AVinslow  to  the  bottom 
of  the  great  omentum ; it  is  bounded  in  front  by  the 
lesser  omentum,  the  stomach,  and  the  descending  layer 
of  the  great  omentum ; and  posteriorly  by  its  ascending 
layer. 

The  hollow  viscera  of  the  abdomen  consist  of  the 
stomach,  the  small  and  large  intestines. 

The  Stomacu,  the  principal  organ  of  digestion,  is 
situated  in  the  left  hypochondriac  and  epigastric 
regions  ; it  extends  from  its  cardiac  or  oesophageal 
extremity  downwards  and  forwards,  and  near  its  pyloric 
extremity  turns  a little  upwards  and  backwards  ; it  is 
curv'ed  and  irregidar  in  shape,  and  has  two  orifices,  two 
cuiwes,  and  two  extremities. 

The  cardiac  orifice  communicates  with  the  oesophagus, 
and  is  nearly  circular ; its  pyloric  orifice  is  situated 
towards  the  right  side,  anterior  to  the  cardiac ; it  is 
also  circular,  and  communicates  with  the  duodenum ; 
the  left,  or  great  bulging  extremity  of  the  stomach,  lies 
in  front  of  the  spleen ; the  right,  much  smaller,  ter- 
minates in  the  pylorus ; the  concave,  or  lesser  edge  of 
the  stomach  is  turned  upwards  and  backwards,  and 
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has  attached  to  it  the  lesser  omentum;  the  coronary 
vessels  and  nerves  run  along  it.  The  great  or  convex 
edge  is  directed  downwards  and  forwards,  and  has 
attached  to  it  the  great  omentum,  the  epiploic  vessels 
and  nerves  run  along  this  border ; the  anterior  surface 
of  the  stomach  is  convex,  the  postenor  nearly  flat. 

The  stomach  is  composed  of  four  coats,  the  serous, 
muscular,  nervous  or  fibrous,  and  the  mucous ; the 
serous  coat  is  derived  from  the  peritoneum,  and  has 
been  already  described.  The  muscular  layer  consists 
of  three  sets  of  fibres ; the  longitudinal  are  derived 
from  the  fibres  of  the  cesophagus,  and  are  best  marked 
along  the  lesser  and  greater  curves  ; the  circular  fibres 
surround  this  organ  at  the  junction  of  its  right  third 
with  its  left  extremity  ; they  sometimes  contract  so  as 
to  give  to  the  stomach  an  hour-glass  shape ; the  iri-e- 
gular  or  oblique  fibres  are  situated  chiefly  around  the 
great  bulging  extremity. 

The  nervous  or  fibrous  coat  of  the  stomach  lies  be- 
neath the  preceding;  it  is  composed  of  condensed  areo- 
lar tissue,  and  strengthens  the  stomach  considerably  ; 
ihe  mucous  coat  lines  the  interior  of  the  stomach;  it 
is  of  a rose-pink  colour,  and  is  thrown  into  irregular 
folds,  the  rugee  of  this  organ  ; the  lining  epithelium  is 
of  the  columnar  variety.  When  closely  examined  the 
mucous  membrane  presents  a honeycombed  appearance, 
with  small  depressions  or  alveoli  of  a piolygonal  or 
hexagonal  shape,  in  the  bottom  of  which  are  seen  the 
openings  of  minute  tubes,  the  gastric  follicles,  supposed 
to  secrete  the  gastric  mucus.  More  highly  organized 
structures  of  a similar  description  are  found  scattered 
throughout ; these  are  the  peptic  glands,  the  supposed 
source  of  the  gastric  juice.  At  the  pylorus  lining  mem- 
brane it  forms  a distinct  valve,  having  beneath  it  well- 
marked  circular  muscular  fibres. 

The  stomach  is  supplied  with  blood  fi  om  the  coronary 
artery,  a branch  of  the  coeliac  axis,  which  runs  along 
its  lesser  curve,  the  right  gastro-epiploic,  a branch 
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from  the  hepatic,  and  the  left  gastro-epiploic,  a branch 
of  the  splenic.  Its  nerves  proceed  from  the  pneurao- 
gastric  or  par  vagum  and  the  solar  plexus. 

The  SM,\Li,  INTESTINES  consist  of  the  duodenum,  jeju- 
num, and  ileum.  The  duodenum  is  about  twelve 
inches  in  length,  and  extends  from  the  pylorus  to  the 
root  of  the  mesentery  ; it  lies  chiefly  in  the  right  hy- 
pochondrium,  and  reaches  into  the  umbilical  and  left 
lumbar  regions;  it  forms  an  iiregular  horseshoe 
curve,  in  the  concavity  of  which  lies  the  head  of  the 
pancreas,  and  consists  of  three  portions — the  superior 
transverse,  the  vertical,  and  the  inferior  transverse — 
the  first  passes  upwards  and  to  the  right  side  as  far  as 
the  neck  of  the  gall  bladder ; the  second  descends  along 
the  right  side  of  the  spinal  column  in  front  of  the  right 
kidney ; the  third  portion  passes  transversely  across  the 
spine,  in  front  of  the  second  lumbar  vertebra,  and  be- 
hind the  sup.  mesenteric  art.  terminates  in  the  jejunum. 

The  duodenum  has  four  coats ; the  external  or  serous 
is  only  partial,  the  superior  portion  is  entirely  covered 
by  peritoneum,  the  middle  wants  this  membrane  poste- 
riorly, and  the  inferior  portion  is  uncovered,  lying  be- 
tween the  folds  of  the  meso-colon  ; its  muscular  fibres 
are  chiefly  circular,  its  fibrous  coat  resembles  that  of 
the  stomach,  its  mucous  coat  is  thrown  into  numerous 
folds  at  its  lower  third  only,  forming  the  valmdce 
connivcntes.  The  ductus  communis  choledoi’hus  and 
the  pancreatic  duct  ojien  into  the  concave  margin  of  the 
duodenum,  near  to  and  a litile  above  the  angle  of 
junction  between  its  descending  and  inferior  tran.s- 
verse  portions,  generally  on  one  of  the  valvulre  conni- 
veiites  ; its  orifice  is  marked  by  a slight  thickening  of 
the  membrane  ; in  the  duodenum  the  chyle  is  perfected  ; 
it  should  be  regarded  rather  as  a second  stomach  than 
a portion  of  the  intestine. 

The  jejunum  forms  two-fifths  of  the  small  intestines, 
the  ileum  the  remaining  three-fifths ; their  structure  is 
nearly  similar,  consisting  of  nn  external  serous  coat,  a 
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muscular  coat,  composed  chiefly  of  circul.  fibres,  a 
fibrous  coat,  and  a mucous  lining  membrane,  thrown 
into  numerous  folds,  the  valvulcc  conniventes.  These 
I are  most  numerous  in  the  jejunum,  least  so  in  the  lower 
part  of  the  ileum,  the  lining  epithelium  is  of  the 
; columnar  variety  ; on  the  mucous  surface  are  numerous 
I minute  vascular  projections,  the  villi  giving  to  it  its 
j villous  or  velvety  surface.  Simple  follicles,  the  crypts 
I of  Lieberkiilin,  are  also  met  with  in  considerable  num- 
I hers ; their  exact  use  is  unknown.  Peyer’s  glands,  from 
I twenty  to  thirty  in  number,  form  patches  or  projections, 
. generally  of  an  oval  character,  the  longer  axis  ninniug 
with  the  intestine  opposite  the  insertion  of  themesentcry. 

In  the  interior  of  the  small  intestines  are  numerous 
: glands.  They  are  isolated  in  the  upper  part,  forming 
the  glandulae  solitarice,  or  the  glands  of  Brunner,  but 
in  the  lower  part  are  collected  into  oval  groups,  form- 
ing the  glandulae  agminaice,  or  the  glands  of  Teyer,  as 
just  described. 

The  small  intestines  are  supplied  with  blood,  the 
duodenum  chiefly  from  the  gastro-duodenalis  art.,  the 
jejunum  and  ileum  from  the  superior  mesenteric  art. 
'J'heir  neiwes  are  derived  from  the  solar  plexus. 

At  its  lower  extremity  the  ileum  ascends  from  the 
pelvic  cavity,  and  terminates  opposite  the  right  sacro- 
iliac symphysis  in  the  caecum  or  caput  coli. 

The  LARGE  iXTESTiNES  coiisist  of  the  cfecum,  colon, 
and  rectum. 

The  ccecum,  or  caput  coli,  is  lodgcnl  in  the  right 
iliac  fossa,  is  irregular  in  shape,  and  larger  than 
any  other  part  of  the  large  intestines  ; it  receives  tlie 
end  of  the  ileum,  at  its  internal  and  posterior  side,  some 
distance  above  its  lower  extremity,  and  is  continuous 
' with  the  colon  ; its  coats  consist  of  a partial  serous 
covering,  deficient  posteriorly,  longitudinal,  and  a few 
circular  muscular  fibres,  a fibrous  coat,  and  a lining 
I mucous  membrane;  its  interior  is  irregular,  and  pre- 
■ sents  at  its  junction  with  the  ileum  a double  valve,  the 
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ileo-cmcal  valve ; the  inferior  portion  of  this  valve  is 
the  largor,  and  somewhat  vertical,  the  superior  is  more 
horizontal ; the  structure  of  these  valves  is  a fold  of 
mucous  membrane  inclosing  some  muscular  fibres. 
Tlio  api^ndix  vermiformis,  a small  worm-like  intes- 
tine, proceeds  from  the  left  and  posterior  surface  of  the 

caecum  ; its  cavity 
is  small,  and  com- 
municates with  the 
end  of  the  caecum. 

The  colon  extends 
from  the  cajcum  to 
the  rectum,  and  is 
divided  into  the 
right  asceiuling,  the 
transverse,  left  de- 
scending, and  the 
sigmoid flexure.  The 
ascending  colon  is 
situated  in  the  right 
lumbar  region,  in 
front  of  the  right 
kidney  and  renal 
vessels,  the  trans- 
verse colon  passes  across  tlie  spine  to  the  left  side, 
forming  an  arch,  the  convexity  forwards,  and  joins  the 
descending  colon ; this  is  situated  in  the  left  lumbar 
region  in  front  of  the  left  kidney  and  renal  vessels, 
and  joins  inferiorly  the  sigmoid  flexure  ; this  is  lodged 
in  the  left  iliac  fossa  resting  on  the  psoas,  quadratus 
lumborum,  and  iliacus  internus  muscles.  The  structure 
of  the  colon  is  similar  to  that  of  the  caecum,  in  all 

* Fig.  25. — To  show  the  ilco-ca;cal  valve,  the  colon  and  c.-ccum 
have  been  laid  open,  exposing  the  interior  of  the  bowel  and  the 
valve  of  Eauhin,  or  ilco-cn:cal.— o,  the  colon ; 6,  the  colic  portion 
of  the  valve — the  aperture  between  the  two  portions  of  the  valve 
is  immediately  below  the  letter,  and  beneath  it  the  c®cal  portion 
of  the  valve  ; c,  the  termination  of  the  small  intestine ; d,  the 
appendix  vemuformis. 
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the  longitudinal  muscular  fibres  are  collected  into 
; three  longitudinal  hands;  these  proceed  from  the  ap- 
t pendix  vermiformis,  and  are  lost  in  the  rectum ; one 
of  these  is  anterior,  the  other  two  are  on  the  posterior 
surface;  on  their  outer  surface  are  the  appendices 
epiploicce,  folds  of  peritoneum  enclosing  some  adipose 
tissue.  The  large  intestines  are  supplied  with  blood 
from  the  inf.  mesenteric  art. ; their  nerves  are  derived 
from  the  sympathetic. 

The  rectum,  descends  into  the  pelvis  from  the  sigmoid 
! fiexure  of  the  colon  ; it  proceeds  from  the  left  sacro- 
I iliac  symphysis,  at  first  downwards  and  inwards  to- 
I wards  the  mesial  line  of  the  sacrum,  it  then  bends 
' downwards  and  forwards  towards  tbe  perineum  and 
I beneath  the  bladder,  and  finally  turning  a little  back- 
i wards,  it  terminates  in  the  anus  ; concave  in  front,  it 
I receives  the  posterior  surface  of  the  bladder,  and  rests 
I in  the  hollow  of  the  sacrum ; on  each  side  of  it  are  the 
I internal  iliac  vessels  and  sacral  plexus.  The  structure 
I of  the  rectum  consists  of  a serous  coat;  this  is  only 
1 partial,  the  upper  third  is  entirely  covered,  the  middle 
third  wants  this  covering  on  its  posterior  surface,  and 
' the  lower  third  is  wholly  uncovered  by  it ; a nmscvlar 
coat,  composed  of  reddish  longitudinal  fibres,  which 
above  the  anus  assume  a circular  shape,  forming  the 
1 deep  sphincter  ani  muse.,  a,  fibrous  coat,  well  marked, 

I and  lastly  a lining  mucous  membrane ; this  is  throwm 
into  longitudinal  folds  in  the  undisturbed  state.  Some 
; have  described  also  transverse  folds,  but  they  do  not  exist. 

In  the  emeum  and  colon  the  mucous  membrane  is  of 
1 a pale  colour,  smooth  and  with  villi ; in  the  rectum  it 
is  of  a reddish  colour ; simple  follicles  and  solitary 
. glands  are  found  in  it — their  use  is  to  secrete  mucus ; the 
epithelium  is  of  the  columnar  variety.  The  lower 
, portion  of  the  rectum  receives  numerous  filaments  of 
I voluntary  nerves  from  the  hypogastric  plexus. 

The  arteries  of  the  rectum  are  derived  from  three 
; sources,  the  superior  htemorrhoidal  from  tho  inf. 
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mesenteric,  the  middle  from  the  internal  iliac,  and 
the  inferior  from  the  internal  pudic;  its  nerves  are 
derived  from  the  sacral  and  sympathetic.  The  ah- 
sorbeuts  of  the  intestines  are  extremely  numerous, 
those  of  the  small  intestines  absorb  the  chyle,  and  are 
hence  called  laetoals ; they  pass  through  the  mesenteric- 
glands  contained  in  the  folds  of  the  mesentery,  and 
terminate  in  the  receptaculum  chyli,  the  commence- 
ment of  the  thoracic  duct;  the  absorbents  from  the 
large  intestines  pass  through  the  lumbar  glands,  and 
terminate  also  in  the  thoracic  duct. 

The  glandular  viscera  of  the  abdomen  subservient 
to  the  function  of  digestion  are  the  liver,  pancreas,  and 
spleen. 

The  Liver  (fig.  26)  is  situated  in  the  right  hypochon- 
driac andepigastric  regions,  ofgreater  extent  transversely 
than  vertically;  its  anterior  surface,  convex,  is  divided 
into  two  by  the  falciform  ligament,  and  is  in  contact  with 
the  diaphragm;  its  posterior  surface,  irregularly  concave, 
rests  on  the  pyloric  end  of  the  stomach,  the  duodenum,  and 
upper  extremity  of  the  right  kidney  ; its  upper  margin 
is  obtuse,  and  connected  to  the  diaphragm  by  folds  of 
peritoneum,  and  the  inf.  vena  cava ; its  lower  margin 
is  thin,  and  notched  near  its  centre  by  the  umbilical 
vein  ; its  lateral  margins  are  rounded. 

The  liver  is  divided  into  two  lobes,  the  right  and 
left,  by  the  attachment  of  the  falciform  lig.  on  its 
convex  surface,  and  by  the  longitudinal  fissure  lodging 
the  umbilical  vein,  and  ductus  venosus,  on  its  concave 
surface ; the  left  lobe  is  the  smaller,  and  is  not  sub- 
divided. From  the  junetion  of  the  superior  and 
middle  thirds  of  the  longitudinal  fissure,  the  transverse 
fissure  proceeds  to  the  right  side  through  the  middle 
third  of  the  liver;  it  lodges  the  two  branches  of  the 
vena  porta,  the  hepatic  art.,  and  hepatic  duct;  the 
horizontal  fissure  runs  from  tbo  anterior  to  the  {lostc- 
rior  margin  of  the  liver,  and  lodges  the  umbilical  vein, 
and  its  continuation,  the  ductus  venosus. 


THE  LIVER. 


79 


somctinies  a canal,  between  the  lobulus  Spigelii  and 
right  lobe  ; another  for  the  gall  bladder  to  the  right  of 

• Fig.  26.— Intended  to  show  the  concave  surface  of  the  liver 
which  rests  on  the  stomach  and  colon.— n,  right  lobe;  h,  left 
n I Quadratus.  This  lobe,  or  lobule,  separates  the 

gall-bladder  g from  the  obliterated  umbilical  vein  r,  which  after 
birth,  beeonies  the  round  ligament  of  the  liver,  d,  lobe  or 
i lobule  of  Spigel.  This  separates  the  fossa  for  receiving  the  vena 
[ cava  niierior,  and  the  vein  itself  i as  it  passes  behind  the  liver 
I and  through  the  diaphragm,  from  the  fossa,  in  which  is  lodged 
the  obliterated  ductus  venosus.  e is  placed  a little  too  high  up  • 

^ point  to  the  lobulus  caudatus,  a small  portion  of 

I the  liver  connecting  the  great  lobe  to  the  lobule  of  Spigel-  f 
I the  hepatic  artery  dividing  into  its  right  and  left  branches;  close 
I to  It  IS  the  vena  portse,  cut  across.  The  sulcus,  into  which  these 
vessels  are  posing,  is  the  transverse  hepatic  sulcus  or  sinus  of 
the  porta,  and  the  lobes  bounding  it  receive  also  the  names  of 
. posterior  portal  eminences ; r,  the  remains  of  the 

umbuical  vein ; h,  the  remains  of  the  ductus  venosus. 


Besides  these  fissures  there  are  two  depressions  on 
the  concave  surface  of  the  liver,  one  for  the  vena  cava , 


Fig.  26.*  ■ 
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tlie  hmizontal  and  in  front  of  the  transverse  fissure. 
The  right  kidney  and  colon  sometimes  mark  this  surface. 

On  this  surface  are  the  three  lobules  of  the  liver— 
viz.,  lobulus  Sjngelii,  pyramidal  in_  shape,  its  apex  free, 
having  the  longitudinal  fissure  to  its  left,  the  vena  cava 
to  the  right,  and  the  transverse  fissure  in  front ; a tail- 
like process,  lobulus  caudatus,  connects  it  with  the  rest 
of  the  right  lobe  ; lobulus  quadratus  is  bounded  to  the 
left  by  the  horizontal  fissure,  to  the  right  by  the  gall- 
bladder, superiorly  by  the  transverse  fissure,  in  front  by 
the  thin  margin. 

The  liver  has  two  coats,  a serous  and  a fibrous ; the 
serous  ov  peritoneal  is  partial,  as  it  does  not  cover  the 
organ  at  tiro  fissures,  behind  the  gall-bladder  and  vena 
cava,  and  within  the  coronary  ligament ; it  forms  the 
right  and  left  lateral,  coronary,  and  falciform  ligaments ; 
the  first  two  connect  the  respective  lobes  to  the  dia- 
phragm, the  second  surround  the  orifices  of  the  vena  cava 
Iiepat.,  the  last  has  been  already  described.  The  fibrous 
coat  is  tolerably  well  marked,  and  passes  into  the  in- 
terior of  the  liver  with  its  vessels.  The  structure  of  the  . 
liver  consists  of  a number  of  granules,  of  a brownish 
yellow  colour,  united  by  areolar  tissue. 

Kiernan  has  described  the  structure  of  the  liver  as 
composed  of  lobular  bodies,  which  are  found  in  all  parts 
of  the  organ,  but  in  the  centre  are  of  an  angular  shape, 
while  towards  the  circumference  they  acquire  a more 
rounded  form  ; running  down  their  middle  is  the  intra- 
lobular  vein,  into  which  still  more  minute  branches  pour  1 
their  blood  ; at  the  base  of  the  lobules  these  veins  open 
into  a larger  one,  called  sub-hbidar;  several  of  these 
ioin  together,  and  by  their  union  form  the  hepatic  vein,  . 
which  terminates  in  the  vena  cava  ; around  the  intra-  ; 
lobular  vein  ramify  the  vena  porta,  ductus  liepaticus, 
and  hepatic  art.,  external  to  which  is  the  capsular,- 
covering ; in  passing  to  and  from  these  lobules  the  ves-f 
sels  ramify  between  them,  and  form  interlobular  vessels;* 
the  portal  vein  in  the  vaginal  sheath  gives  off  numerous  j 
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branches,  which,  previous  to  entering  between  the 
lobules,  form  the  vaginal  jjlexuses. 

The  liver  is  supplied  with  blood  by  the  hepatic  art. 
and  vena  porta,  which  pass  transversely  across  the 
organ,  each  of  them  having  a coating  of  areolar  tissue 
derived  from  the  capsule  of  Glisson,  and  hence  collapse 
when  cut  across ; the  blood  is  returned  by  the  vense 
cavre  hepaticre,  which  unite  into  three  or  four  large 
trunks,  and  terminate  in  the  vena  cava  where  it  passes 
through  the  diaphr.agm  ; these  vessels  have  no  areolar 
covering,  remain  open  when  cut  across,  and  take  a 
longitudinal  course. 

The  bile  is  conducted  from  the  liver  by  the  biliary 
ducts ; these  arise  from  the  granules,  and  finally  unite 
so  as  to  foiin  two  ducts,  one  for  each  lobe,  which  again 
unite  and  form  the  hepatic  duct ; this  escapes  from  the 
transverse  fissure  and  unites  with  the  cystic  duct  to 
form  the  ductus  communis  clioledoclius,  about  three 
inches  in  length ; it  conveys  the  bile  into  the  duode- 
num. 

The  gall  bladder  is  lodged  in  a sulcus  on  the  under 
surface  of  the  liver,  to  the  right  of  the  lobulus  caudatus; 
pyriform  in  shape,  its  larger  ext.  is  free,  and  projects 
beyond  the  thin  margin  of  the  liver,  its  smaller  ext. 
terminates  in  the  cystic  duct ; this,  about  an  inch  and 
a half  in  length,  united  with  the  hepatic  duct  to  form 
the  ductus  communis  choledochus.  The  structure  of 
the  gall  bladder  is  composed  of  three  coats ; the  ext. 
serous  is  a partial  coat  and  binds  it  down  in  sit'd  ; the 
second  is  fibrous,  and  the  third  is  raucous;  this  is 
honeycomb  in  appearance,  and  is  tinged  with  the  bile. 
The  structure  of  all  these  ducts  is  the  same,  namely, 
fibro-muc.ous,  as  are  all  the  excretory  ducts  of  the  body 
except  the  thoracic  duct. 

The  Panckeas  lies  across  the  spine  behind  the 
stomach  and  between  the  two  layers  of  the  transverse 
meso-colon;  it  is  composed  of  a larger  extremity  or 
head,  which  lies  in  the  concavity  of  the  duodenum  ; a 
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lesser  ext.  or  lail,  reaching  to  the  spleen,  and  a central  | 
portion,  or  body ; its  structure  resembles  that  of  the  : 
salivary  glands.  ' 

The  Pancreatic  duct  is  seen  on  its  posterior  surface ; j 
it  arises  by  numerous  radicles,  ■which  unite  and  form  i 
the  trunk ; this  conveys  the  pancreatic  fluid  into  the 


Fig.  27* 


duodenum.  Its  structure  is  fibro-mucous.  The  pan-  i 
creas  is  supplied  with  blood  from  the  splenic  and  the  ' 
pancreatico-duodenalis  art. 

The  Spleen  is  situated  in  the  left  hypochondrium,  i 
behind  the  great  bulging  ext.  of  the  stomach,  and  above  j 
the  left  kidney.  It  is  a soft  spongy  mass,  of  a crescen-  j 
tic  shape ; the  concavity,  turned  inwards,  receives  the  I 

vessels  and  nerves.  The  convexity  is  in  contact  ■with  i 

the  abdominal  parietes  beneath,  and  the  diaphragm  | 
above.  The  coats  of  the  spleen  are  a serous  and 
fibrous,  the  former  nearly  perfect,  the  latter  weak  and 
thin ; its  internal  structure  is  composed  of  shreds  of 
areolar  tissue  filled  with  blood.  These  have  been 
closely  examined,  but  without  satisfactory  result.  The 

* Fig.  27. — The  pancreas,  posterior  surface.  Kepresents  the 
pancreas  when  removed  from  its  natural  position  in  the  abdo- 
men, and  detached  from  all  the  surrounding  ,organs.— o,  head 
of  the  pancreas,  or  smaller  pancreas.  4,  the  narrow  part,  or 
neck  of  the  pancreas.  Under  this  portion  pass  the  superior 
mesenteric  artery  and  vein,  and  the  third  turn  of  the  duodenum 
separates  it  from  the  vertebral  column,  c,  the  body,  and  d,  the 
tail,  of  the  pancreas;  the  duct,  which  requires  to  bo  exposed  by  ■ 
dissection,  runs  from  the  tail  towards  the  head,  collecting  in  its  I 
passage  the  smaller  ducts  of  the  glandular  substance  ; it  may  bo  J 
exposed  by  dissection  on  cither  surface  of  the  gland.  jl 
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cut  surface  of  the  spleen  presents  a number  of  small 
opacjue  bodies  of  f^elatinous  consistence  termed  the 
splenic  or  3Ialpighian  corpuscles.  pig.  28.-* 

The  spleen  is  supplied  with  blood 
from  the  splenic  art. ; its  nerves  are 
derived  from  the  sympathetic. 

The  principal  vessels  of  the  abdo- 
men are  the  aorta  and  its  branches, 
the  vena  cava  inferior,  and  the 
vena  porta.  (See  Vascular  Sys- 
tem.) The  principal  nerves  are 
the  sympathetic  and  the  lumbar 
plexus,  lying  imbedded  in  the 
psoas  mag.  muse.  (See  Nervous 
System.) 

Section  IV. 

Hernia. 

The  anatomy  of  hernia  is  intimately  connected  with 
that  of  the  abdominal  parietes,  and  may  well  be  con- 
sidered here. 

The  principal  foms  of  hernia  met  with  arc  the 
Inguinal,  Femoral,  Umbilical,  and  Ventral. 

Inguinal  hernia  is  so  called  from  its  appearance  in 
the  inguinal  region  or  groin  ; of  it  we  have  two  varie- 
ties, one  named  oblique  inguinal  hernia,  from  the 
oblique  direction  which  the  tumour  takes  between  the 
abdominal  muscles,  following  the  course  of  the  sper- 
matic cord,  whence  it  is  also  occasionally  called  sper- 
matocele— the  other  is  called  direct  inguinal  hernia, 
from  its  protruding  directly  forwards  through  the 
external  abdominal  ring. 

Fig.  28. — The  spleen.  The  figure  represents  the  concave  surface 
looking  towards  and  resting  on  the  cardiac  end  of  the  stomach ; 
the  convex  or  diaphragmatic  surface  presents  nothing  remark- 
able.—a,  b,  between  these  letters  is  the  hilua  of  the  spleen,  or  fis- 
sure by  which  the  splenic  artery  enters,  and  the  vein  quits  the 
spleen:  d,one  of  the  larger  branches  of  the  splenic  artery  entering 
the  spleen  ; e,  the  splenic  vein. 
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Femoral  hernia  appears  in  the  upper  inner  and  an- 
terior part  of  the  thigh,  where  it  descends  beneath 
Poupart’s  ligament  on  the  inner  side  of  the  femoral 
vessels.’ 

Umbilical  hernia  protrudes  through,  or  by  the  side 
of,  the  umbilicus,  taking  the  course  of  the  umbilical 
cord. 

The  term  Ventral  heniia  indicates  the  protrusion  of 
one  or  more  of  the  viscera  through  some  other  region 
of  the  abdomen  than  those  specihcally  mentioned ; the 
situations  where  this  species  of  heniia  most  frequently 
occurs,  are  at  the  linea  alba,  the  linere  semilunares  and 
transversae.  The  other  forms  of  the  disease  are  of 
minor  importunce. 

Inguinal  hernia  is  divided  into  the  oblique  and  direct. 

oblique  Inguinal  Hernia. — In  this  form  of  the 
disease  the  hernia  takes  the  course  of  the  spermatic 
canal  with  the  spermatic  cord  ; that  is,  it  escapes  from 
the  abdomen  at  the  internal  abdominal  ring,  about  mid- 
way between  the  spine  of  the  ilium  and  the  symphysis 
pubis,  descends  obliquely  forwards  and  inwards,  escajies 
throughout  the  external  abdominal  ring,  and  finally 
descends  into  the  scrotum. 

On  raising  the  skin  a dense  layer  of  areolar  tis- 
sue is  brought  into  view — this  is  the  superficial 
fascia  of  inguinal  hernia.  This  is  continuous  with  the 
common  subcutaneous  areolar  tissue  beneath  the  inte- 
guments in  other  regions  of  the  body,  and  diflers  but 
little  from  it,  except  in  being  a little  denser  in  structure, 
and  of  more  importance  from  its  connection  with 
hernia.  Above,  the  superficial  fascia  is  continuous 
with  the  areolar  tissue  covering  the  lower  surface  of 
the  thorax,  and  upper  part  of  the  abdominal  muscles; 
inferiorly  it  descends  over  Poupart’s  ligament  into  the 
thigh,  and  there  becomes  continuous  with  the  superficial 
fascia  of  the  femoral  region ; nearer  the  pubes  it  passes 
over  the  spcnniitic  cord  in  the  male,  ami  descends  into 
the  scrotum  and  pcriucum,  where  it  identifies  itself 
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with  the  loose  areolar  tissue  of  these  regions.  On 
the  mesial  line,  the  superficial  fascia  deseends  into 
the  linea  alba,  on  the  dorsum  of  the  penis,  and  here 
forms  a tolerably  dense  structure,  the  false  suspensory 
ligament  of  the  penis,  which  connects  this  organ  to 
the  abdominal  parietes.  In  the  female  it  is  loaded 
with  a quantity  of  adipose  tissue,  and  descends  into 
the  labium.  The  cutaneous  surface  of  the  superficial 
fascia  is  rough  and  cellular,  and  is  intimately  con- 
nected to  the  integuments ; its  deep  surface  is  more 
compact  and  smooth,  and  is  applied  against  Scarpa’s 
fascia,  which  thus  separates  it  from  the  abdominal 
muscles.  The  use  of  this  fascia  is  to  allow  of  the  free 
motions  of  the  integuments  on  the  abdominal  muscles, 
and  to  assist  these  in  the  support  of  the  abdominal 
viscera. 

Some  anatomists  have  divided  the  superficial  fascia 
into  several  layers  ; this  is  quite  an  arbitrary  division, 
and  without  any  practical  advantage,  as  the  number 
of  layers  varies  in  almost  every  subject,  and  depends 
much  on  the  dexterity  of  the  operator ; its  thickness 
also  varies  much  in  different  individuals,  in  some  being 
but  a few,  in  others  many,  lines  in  depth  ; it  may  be 
usefully  divided  into  two  layers,  a superficial  and  deep), 
the  former,  the  thicker,  contains  adipose  tissue,  and 
lodges  the  vessels  and  nerves,  the  latter  is  thin  and 
tolerably  condensed.  In  it  we  meet  with  several  super- 
ficial arteries,  veins,  nerves,  and  lymphatic  glands. 
The  arteries  are,  the  external  epigastric,  and  branches 
from  the  external  circumflexa  ilii,  and  pudic  arteries. 
They  arise  from  the  femoral  artery  a little  below 
Poupart’s  ligament,  ascend  in  front  of  the  ligament, 
and  are  lost  in  the  superficial  fascia  and  integuments. 
The  external  epigastric  is  the  largest,  it  ascends 
obliquely  inwards,  towards  the  umbilicus,  where  it 
terminates.  The  nerves  are  small,  and  are  derived  from 
branches  of  the  lumbar  plexus.  The  lymphatic  glands 
are  four  or  five  in  number ; they  take  a nearly  transverse 
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course,  parallel  to  Poupart's  ligament,  some  lying  a 
little  above,  others  somewhat  beneath  the  ligament. 
They  are  named  the  superior  inguinal  glands,  to  dis- 
tinguish them  from  another  sot  of  inguinal  glands,  met 
with  below  Poupart’s  ligament,  more  numerous,  and 
arranged  in  the  vertical  direction  ; they  are  contained 
in  a sheath  or  capsule  formed  in  the  superficial  fascia. 
The  supeiior  set  communicate  with  the  absorbents  of 
the  genital  organs.  The  inferior  inguinal  glands,  on 
the  contrary,  communicate  with  the  absorbents  of  the 
lower  extremity. 

On  raising  superficial  lascia  a distinct  layer  of  areo- 
lar tissue,  “ Scaipa’s  fascia,”  is  exposed.  This  is 
firmly  attached  to,  and  appears  to  arise  from,  the  fascia 
lata,  about  half  an  inch  below  Poupart’s  ligament, 
whence  it  ascends  over  the  ligament,  to  be  gradually 
lost  on  the  outer  surface  of  the  external  oblique 
muscle  ; it  is  sometimes  described  as  the  deep  layer  of 
the  supei-ficial  fascia,  with  which  it  is  so  intimately 
connected  as  to  give  to  this  the  appearance  of  being 
firmly  attached  to  Poupart’s  ligament ; they  are,  in- 
deed, with  difficulty  separated. 

On  Scarpa’s  fascia  femoral  hernia  rests  when  it 
turns  up  over  Poupart’s  ligament.  These  fascire,  ex- 
cepting the  skin,  form  the  most  superficial  coverings  of 
an  inguinal  hernia. 

On  raising  Scarpa’s  fascia  the  outer  surface  of  the 
external  oblique  muscle  is  brought  into  view : this  is 
here  perfectly  tendinous,  in  order  that  it  may  the  more 
etfectually  support  the  abdominal  viscera ; it  form.«, 
with  the  fellow  of  the  opposite  side,  a broad  sheet  of 
tendon,  extending  directly  across  the  low’er  part  of  the 
abdomen.  Each  tendon  is  somewhat  triangular  in 
shape  ; one  margin  is  turned  inwards,  and  unites  with 
its  lellow  on  the  mesial  line,  to  form  the  linea  alba ; a 
second  is  directed  upwards  and  outwards,  slightly 
concave,  and  gives  attachment  to  the  fleshy  fibivs  of 
the  muscle  ; the  third  margin  is  turned  downwards  and 
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outwards,  and  here  presents  a thickened  condensed 
cord,  named  Poupart’s  ligament. 

The  tendinous  fibres  of  the  external  oblique  muscle 
are  distinct  and  well  marked:  by  far  the  greater 
number  take  a direction  downwards  and  inwards : a 
few  may  be  observed  to  decussate  with  these,  taking 
an  oblique  course  upwards  and  inwards.  As  wo 
trace  them  toward  the  pubes,  they  increase  in  strength 
and  density,  and  having  an-ived  within  about  an  inch 
and  a half  of  this  hone,  they  separate  into  two  bands, 
and  thus  leave  an  interval  between  them,  named  the 
external  abdominal  ring.  The  bands  are  named  the 
pillars  of  the  ring.  One  of  them,  the  internal,  lies 
anterior  and  supe^dor  to  the  other  ; it  is  a broad  flat 
sheet  of  tendon,  which,  passing  inwards,  descends  in 
front  of  the  symphysis  pubis,  into  w’hich  it  is  im- 
planted, decussating  with  its  fellow  of  the  opposite 
side.  A few  fibres  pass  from  it  to  be  continuous  with 
the  fascia  lata  of  the  opposite  side ; others  may  be 
traced  descending  on  the  dorsum  of  the  penis,  contri- 
buting to  form  the  true  suspensory  ligament  of  this 
organ.  The  external  pillar  of  the  ring,  stronger  and 
shorter  than  the  other,  is  a continuation  of  Poupart’s 
ligament : it  is  a round  fibrous  cord ; it  descends  in- 
wards, and  is  inserted  into  the  spine  or  tubercle  of  the 
pubes ; on  it  the  spermatic  cord  rests  as  it  escapes 
through  the  ring.  Here  the  external  pillar  is  exca- 
vated on  its  superior  surface  (as  will  he  seen  in  a 
future  stage  of  the  dissection)  to  accommodate  the  cord, 
and  thus  preserve  it  from  injury. 

Inferiorly,  or  towards  the  thigli,  the  descending  fibres 
of  the  external  oblique  muscle  become  condensed,  and 
form  Poujmrt's  ligament,  a dense  fibrous  cord,  which 
descends  inwards  from  the  anterior  superior  spinous 
process  of  the  ilium  to  the  pube.«,  into  which  it  is  im- 
planted by  two  attachments : one,  already  described  as 
the  external  pillar  of  the  ring,  is  inserted  into  the  sifino 
or  tubercle  of  the  pubes;  the  other  is  an  expansion  li-oin 
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this,  and  forms  a broad  tbin  ligament,  wbicb  ascends 
obliquely  inwards,  to  bo  inserted  into  the  internal  ex- 
tremity of  the  linea  innominata  ; it  is  named  Gimber- 
nat's  ligament,  or  third  insertion  of  the  crural  arch. 
It  lies  superior  and  posterior  to  the  external  pillar  of 
the  ring,  or  second  insertion  of  Poupart’s  ligament.  It 
is  more  immediately  connected  with  femoral  hernia, 
with  which  we  shall  hereafter  describe  it  more  minutely. 

Near  the  ilium,  Poupart’s  ligament  is  thin  and  weak, 
but  it  increases  much  in  density  as  it  approaches  the 
pubes.  Its  inferior  margin  slightly  concave,  and  di- 
rected somewhat  forwards,  gives  attachment  to  the 
iliac  portion  of  the  fascia  lata.  To  its  8uj>erior  edge 
are  connected  the  external  and  internal  oblique,  and 
transversalis  muscles,  and  the  transversalis  and  iliac 
fascise. 

A few  tendinous  fibres  of  the  external  oblique  muscle 
decussate  with  those  just  desciibed ; thej'  are  the  inter- 
columnar  bands.  They  arise  from  near  Poupart’s  liga- 
ment, ascend  inwmrds,  forming  curves  convex  towards 
the  pubes,  and  are  gradually  lost  in  the  tendon  as  they 
approach  the  linea  alba  ; towards  the  ilium  they  are  in- 
distinct, but  near  the  pubes  they  become  strong  and 
well  marked ; in  general  one  stronger  than  the  rest 
rounds  off  the  apex  of  the  external  abdominal  ring,  and 
thus  assists  in  restraining  the  increase  of  this  opening. 
The  use  of  the  intercolumnar  bands  is  to  prevent  the 
separation  of  the  descending  fibres  of  the  external  ob- 
lique, betw’een  which  intervals  occasionally  exist,  expo- 
sing the  fibres  of  the  internal  oblique  muscle. 

Hitherto  the  external  abdominal  ring  has  not  been 
sufficiently  apparent;  it  is  concealed  from  view  by  a 
layer  of  areolar  tissue,  the  external  spout-like  or  Cam- 
per’s fascia,  or  intercolumnar  fascia,  which  descends 
from  the  edges  or  margins  of  the  ring,  on  the  spermatic 
cord,  upon  wdiich  it  is  insensibly  lost.  Some  describe 
this  fascia  as  bein^  derived  from  the  intercolumnar 
bands,  Scarpa  considers  it  to  be  a prolongation  of  the 
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fascia  which  has  received  his  name.  It  is  so  intimately 
connected  with  all  the.se  structures  that  it  is  impossible 
to  assign  it  to  any  distinct  origin.  It  forms  the  third 
covering  of  an  inguinal  hernia,  whether  oblique  or 
direct. 

On  dissecting  off  this  fascia,  the  external  abdominal 
ring  is  exposed.  This  may  be  now  seen  to  be,  as  al- 
ready described,  an  opening  in  the  external  oblique 
tendon,  formed  by  the  divergence  of  its  descending 
fibres  ; it  tran.smits  the  spermatic  cord  in  the  male,  and 
the  ligamentum  teres  in  the  female.  It  is  triangular 
in  shape  ; the  ajiex,  directed  upwards  and  outwards,  is 
rounded  off  by  the  intercolumnar  hands;  its  base  in- 
feriorly  is  formed  by  the  crest  of  the  pubes ; its  internal 
margin,  the  longest,  is  formed  by  the  internal  pillar  of 
the  ring,  its  external  margin  by  the  external  pillar ; 
its  greatest  length  corresponds  to  that  of  its  internal 
margin,  and  varies  from  one  inch  to  one  inch  and  a half; 
it  is  the  outer  or  anterior  opening  of  the  inguiiml  or 
spermatic  canal ; through  it  an  inguinal  hernia  emerges, 
to  descend  into  the  scrotum. 

If  the  spermatic  cord  be  now  cut  across,  a little  be- 
neath the  ring,  and  gently  raised,  it  will  be  seen  that 
it  has  escaped  through  this  aperture,  resting,  not  on  the 
bone,  but  upon  the  external  pillar  of  the  ring,  and  that, 
behind  the  external  abdominal  ring,  some  fibrous  struc- 
tures exist  which  assist  in  preventing  the  protrusion  of 
hernia  through  this  opening,  directly  from  behind,  or, 
in  other  words,  prevent  the  formation  of  a direct  in- 
guinal hernia  ; these  are  Colles’s  fascia,  and  the  con- 
joined tendons. 

Colles’s  fascia,  or  the  triangular  ligament  of  inguinal 
hernia,  is  liable  to  much  variety,  being  in  some  sub- 
jects well  marked,]  in  others  altogether  wanting;  it 
lies  behind  the  external  abdominal  ring,  in  front  of  the 
conjoined  tendons,  and  partially  conce.aled  by  the  in- 
tei-nal  pillar  of  the  ring.  It  is  formed  by  a few  fibres, 
which  are  derived  from  the  posterior  surface  of  the 
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external  oblique  tendon  of  the  opposite  side;  the 
ligaments  of  either  side,  therefore,  decussate.  Its  base 
implanted  into  the  crest  of  the  pubes ; one  margin 
is  towards  the  linea  alba,  the  other  is  free,  and  looks 
upwards  and  outwards. 

The  conjoined  tendons  lie  behind,  and  to  the  outside 
of  the  preceding : they  are  the  united  tendons  of  tbe  in- 
ternal oblique  and  transversalis  muscles,  which  heie 
pass  in  front  of  the  rectus  muscle  ; to  be  inserted  into 
the  upper  part  of  the  symphysis  and  crest  of  the  pubes ; 
the  external  margin  of  the  conjoined  tendons  is  pro- 
longed beyond  the  outer  edge  of  the  rectus  muscle ; it 
here  is  inferiorily  implanted  into  the  linea  innominata, 
where  it  is  continuous  with  Gimbernat’s  ligament. 
Above  this  the  transversalis  fascia  is  implanted  into 
it ; here,  indeed,  the  two  structures  frequently  appear 
to  be  continuous  one  with  the  other. 

From  the  great  strength  and  transverse  extent  of 
the  conjoined  tendons,  and  their  position  immediately 
behind  the  external  abdominal  ring,  they  contribute 
much  to  the  security  of  the  abdomen  in  this  situation, 
and  thus  prevent  the  formation  of  direct  inguinal  hernia. 

The  inguined  or  sjiermatic  canal  is  an  oblique  canal 
or  passage  between  the  abdominal  muscles,  which 
transmits  the  spermatic  cord  in  the  male,  and  the  liga- 
mentum  teres  in  the  female.  It  commences  at  the 
internal  abdominal  ring,  as  yet  concealed  from  view 
by  the  lower  margin  of  the  internal  oblique  muscle. 
This  is  an  opening  in  the  transver.salis  fascia,  situated 
about  midway  between  the  spine  of  the  ilium  and  the 
symphysis  i)ubis,  but  somewhat  nearer  the  former, 
about  three-quarters  of  an  inch  above  Poupart’s  liga- 
ment ; from  this  the  canal  descends  forwards  and  in- 
wards between  the  oblique  muscles,  and  temiinates  at 
the  external  abdominal  ring.  Its  length  is  about  one 
inch  and  a half,  if  wo  measure  the  distance  between 
the  two  nearest  points  of  the  two  lings  ; three  inches 
if  we  measure  between  the  two  farthest  points  of  these 
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openings,  and  two  and  a half  inches  if  we  measure 
between  the  intermediate  points. 

The  inguinal  canal  is  bounded  above  by  the  lower 
margins  of  the  internal  oblique  and  transversalis  mus- 
cles, below  by  Poupart’s  ligament,  in  front  by  the  ex- 
ternal oblique  tendon  and  the  lower  margin  of  the 
internal  oblique,  behind  by  the  transversalis  fascia,  the 
conjoined  tendons,  Colles’s  ligament,  and  occasionally 
a few  fibres  of  the  internal  oblique. 

The  superior  boundary  of  the  inguinal  canal  is 
formed  by  the  lower  margins  of  the  internal  oblique 
and  transversalis  muscles ; these  muscles  are  here  in- 
timately connected,  particularly  as  we  approach  the 
pubes — towards  the  ilium  they  are  partially  separated. 
Jleneath  the  former,  the  spermatic  cord  may  be  seen 
to  emerge,  as  it  descends ; a few  muscular  fibres  pass 
off  along  with  it,  which  form  the  cremaster  muscle. 
In  some  subjects  a difl'erent  arrangement  exists ; 
which  is,  that  the  spermatic  cord  passes  out  between 
the  fibres  of  the  internal  oblique,  some  of  which  thus 
lying  beneath  the  cord,  this  structure  then  escapes 
through  a perfectly  muscular  opening.  In  this  stage 
of  the  dissection,  the  extent  of  origin  of  the  internal 
oblique  muscle  from  Poupart’s  ligament  may  be  ob- 
served : it  in  general  arises  from  the  external  two- 
f birds  and  upper  surface  of  the  ligament,  but  is  liable 
fo  much  variety  in  this  respect ; the  fibres  descend 
inwards,  to  terminate  in  the  conjoined  tendons. 

The  cremaster  muscle  arises  not  only  from  the  lower 
margin  of  the  internal  oblique,  but  takes  a few  fibres 
from  the  transversalis  muscle,  I'rom  the  neighbouring 
surface  of  Poupart’s  ligament,  and  from  the  pubes  a 
little  external  to  its  tubercle;  from  these  different 
origins,  its  fibres  descend  around  the  spermatic  cord, 
but  chiefly  on  its  outer  and  anterior  surface,  forming  a 
scries  of  loops,  the  concavities  of  which  are  directed 
upwards,  and  are  finally  implanted  into  the  outer  sur- 
face of  the  tunica  vaginalis,  and  into  the  scrotum,  to 
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tho  lower  part  of  wliicli  they  descend.  Between  the 
fibres  of  the  mu.scle,  the  spermaticus  superficialis  nerve, 
a branch  from  the  ilio-scrotal,  descends,  to  be  lost  in  the 
coverings  in  the  testis. 

Poupart’s  ligament  bounds  the  inguinal  canal  in- 
feriorltj.  Near  the  intenial  ring,  the  cord  is  about 
three-quarters  of  an  inch  above  Poupart’s  ligament, 
but,  as  it  descends,  it  gradually  approaches  the  liga- 
ment, until  at  length  it  lies  embedded  in  its  upper  sur- 
face, which  is  grooved  for  its  protection. 

The  anterior  boundaries  of  the  inguinal  canal  have 
been  already  sufficiently  described.  Its  posterior  walls 
are  the  fascia  transversalis  and  the  conjoined  tendons — 
this  latter  structure  forms  but  a small  portion  of  the 
posterior  boundary  of  the  canal — it  lies  behind  the 
external  abdominal  ring.  The  transversalis  fascia  will 
be  better  seen  immediately. 

The  internal  abdominal  ring  is  formed  by  the  pas- 
sage of  the  spermatic  cord  through  the  transversalis 
fascia ; as  the  cord  passes  through  the  fascia  it  draws 
with  it,  as  it  were,  a prolongation  from  the  fascia ; this 
descends,  and  is  gradually  lost  upon  tho  cord;  it  is 
named  the  fascia  propria,  or  internal  spoutdike  fascia. 
It  forms  the  fifth,  or  the  immediate  covering  of  the 
hernial  sac,  hence  its  name  oi fascia  progeria . It  is  well 
exposed  by  gently  drawing  downwards  the  spermatic 
cord. 

The  internal  abdominal  ring  is  a little  nearer  the 
ilium  than  the  symphysis  pubis,  its  inner  margin  being 
precisely  midway  between  these  two  points.  It  lies 
nearly  opposite  the  external  iliac  artery,  and  about  one- 
h.alf  or  three-quarters  of  an  inch  above  Poupart’s  liga- 
ment. Directly  above  it  the  lower  fibres  of  the  trans- 
versalis muscle  cross  from  their  origin,  from  the  external 
third  or  half  of  Poupart’s  ligament,  almost  transversely 
inwards,  to  become  identified  with  the  internal  oblique 
muscle,  and  implanted  with  it  into  the  conjoined  ten- 
dons. Occasionally,  as  Mr,  Guthrie  has  described,  a 
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few  fibres  of  the  transversalis  muscle  pass  behind  the 
cord.  Along  the  internal  and  inferior  part  of  the 
internal  ring,  and  contained  in  the  transversalis  fascia, 
ascends  the  epigastric  artery. 

This  artery  arises  from  the  external  iliac,  a little 
above  Poupart’s  ligament ; it  at  first  descends,  then 
curves  upwards,  Avinding  round  the  cul  de  sac  of  the 
peritoneum,  and  then  ascends  inwards,  enters  the 
sheath  of  the  rectus  muscle,  and  terminates  by  anasto- 
mosing with  the  internal  mammary  artery.  It  lies 
about  a quarter  of  an  inch  distant  from  the  cord. 

The  epigastric  artery  is  accompanied  by  one  or  two 
veins ; if  by  one,  the  vein  lies  to  its  inner  or  pubal  side ; 
if  by  two,  the  artery  lies  between  the  veins. 

The  following  measurements  of  the  parts  connected 
with  hernia  are  given  by  Sir  A.  Cooper. 
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Iho  transversalis  fascia  is  a hycr  of  condensed 
areolar  tissue  or  fascia,  situated  between  the  trausver- 
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salis  rmisclo  and  the  peritonenm,  and  particularly  well 
marked,  ivferiorhj,  where  the  internal  oblique  and 
transversalis  muscles  are  deficient. 

Superiorly,  the  transversalis  fascia  is  gi-adualiy  lost 
in  the  loose  areolar  tissue  which  connects  the  perito- 
neum on  its  anterior  and  posterior  surfaces  to  the 
abdominal  parietes,  but  inferiorly  becomes  strong  and 
well  marked.  Here,  on  the  outer  side,  it  is  attached 
to  the  inner  edge  of  the  crest  of  the  ileum,  more  in- 
ternally to  Poupart’s  ligament,  behind  which  it  unites 
with  the  fascia  iliaca  to  prevent  the  protrusion  of  hernia 
beneath  this  ligament ; still  more  internally,  or  oppo- 
site the  femoral  vessels,  it  descends  into  the  thigh, 
forming  the  anterior  layer  of  the  canal  in  which  these 
vessels  are  lodged  ; still  nearer  the  pubis,  it  is  attached 
to  the  conjoined  tendons,  and  the  outer  edge  of  the 
rectus  muscle,  a layer  of  it  passing  also  behind  this 
muscle  to  be  continuous  with  that  of  the  opposite  side. 

At  the  point  where  the  spermatic  cord  perforates 
the  transversalis  fascia,  namely,  the  internal  abdominal 
ring,  the  fascia  freq|uently  presents  a well-defined 
semilunar  border,  which  bounds  the  ring  to  its  inner 
side ; in  other  cases  it  teraiinates  gradually  in  this 
direction ; in  all  instances  a prolongation  is  derived 
from  it  which  descends  on  the  spermatic  cord,  and 
forms  the  fascia  propria,  or  fascia  spermatica,  of  Sir 
A.  Cooper.  Some  anatomists  desenbe  the  (ransver- 
salis  fascia  as  being  composed  of  two  layers,  between 
which  the  epigastric  artery  ascends,  one  of  these  being 
attached  to  the  edge  of  the  rectus  muscle,  the  other 
passing  behind  the  muscle  to  the  opposite  side.  The 
tiansversalis  fascia  is  of  u^e  in  strengthening  the  al>- 
dominal  parietes  inferiorly,  where  a deficiency  exists 
in  the  internal  oblique  and  transversalis  muscles.  From 
its  connexion  with  the  transversalis  and  rectus  muscles, 
it  is  made  tense  by  the  action  of  these,  and  is  thus 
rendered  still  more  capable  of  opposing  the  protrusion 
of  a hernia. 
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In  its  coui'SG  downwards  the  hernia  is  first  profnided 
against  the  internal  abdominal  ring,  it  pushes  before  it 
the  peritoneum,  which  forms  the  hernial  sac,  emerging 
through  the  ring  it  descends  in  front  of  the  spermatic 
cord,  and  here  receives  a covering  from  the  fascia 
propria  ; descending  still  further,  it  escapes  beneath 
the  lower  margin,  or  between  the  fibres  of  the  internal 
oblique  muscle,  here  it  enters  the  sheath  of  the  cre- 
master muscle,  and  continues  its  course  to  the  external 
abdominal  ring ; it  now,  turning  forwards,  passes 
through  this  opening,  where  it  becomes  invested  by  tlie 
external  spout-like  fascia ; it  now  desoends  into  the 
scrotum,  covered  still  further  by  Scarpa’s  fascia,  the 
superficial  fascia,  and  the  integuments.  It  thus  is 
covered  by  the  integument,  the  superficial  fascia, 
Scarpa's  fascia,  the  external  spout-like  fascia,  the 
sheath  of  the  cremaster  muscle,  the  fascia  projn'ia,  and 
the  peritoneum,  forming  the  hernial  sac. 

As  a hernia  descends  into  the  scrotum,  beneath  the 
coverings  of  the  spermatic  cord,  it  finally  arrives 
immediately  above  the  testis,  in  which  position  it  is 
retained  by  the  attachment  of  the  spermatic  coverings 
to  the  upper  and  back  part  of  this  organ,  where  its 
vessels  and  nerves  enter. 

Now  the  principal  points  to  he  attended  to,  in  the 
anatomy  of  oblique  inguinal  hernia,  are — 1st,  its 
coverings  ; 2nd,  the  part  of  the  canal  where  stricture 
most  frequently  occurs ; 3rd,  its  relation  to  the  epi- 
gastric artery,  to  the  spermatic  cord,  and  the  testis. 

Oblique  inguinal  hernia  in  the  female  occurs  much 
less  frequently  than  in  the  male,  owing  to  the  smaller 
size  of  the  inguinal  canal.  It  descends  into  the  lahium, 
and  is  in  general  small.  It  is  almost  always  reducible. 
Should  it  become  strangulated,  the  operation  will  not 
differ  essentially  from  that  recommended  for  the  male. 
The  lower  part  of  the  peritoneal  bag,  according  to  Sir 
A.  Cooper,  contains  only  water.  The  incisions  should 
not  be  prelonged  much  into  the  labium, 
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Direct  Inguinal  Hernia. — ^Frora  the  deficiency  in  tlie 
external  oblique  tendon,  desenbed  in  oblique  inguinal 
hernia  under  the  name  of  the  external  abdominal 
ring,  it  follows  that  a hernia  may  he  protruded  directly 
forwards  from  the  abdomen  through  this  aperture, 
without  traversing  the  inguinal  canal;  this  will  there- 
fore form  the  direct  inguinal  heraia. 

Fortunately  Nature  has  so  protected  this  opening 
posteriorly,  that  this  species  is  comparatively  rare. 
The  parts  that  oppose  its  formation  lie  behind  the 
ring ; they  are  the  triangular  ligament,  or  Colies’s 
fascia,  the  conjoined  tendons,  the  edge  of  the  rectus 
muscle,  and  the  transveraalis  fascia,  attached  to  the 
outer  edge  of  this  muscle  and  to  the  conjoined  tendons. 

These  barriers  are  not,  however,  in  all  cases  suffi- 
cient. As  a direct  inguinal  hernia  makes  its  way 
forwards  through  the  external  ring  into  the  scrotum, 
it  pushes  before  it  the  peritoneum  which  forms  the 
hernial  sac ; it  next  either  bursts  through,  or  carries 
with  it  the  transversalis  fascia,  and  then  passing  to 
the  outer  edge  of  the  rectus  muscle  and  the  conjoined 
tendons,  it  escapes  through  the  external  ring,  and  is 
hero  covered  by  the  external  spout-like  fascia,  the 
superficial  fascia,  and  the  integument.  It  is  evident 
that  the  hernia  can  receive  no  covering  (or  at  least  a 
very  partial  one)  from  the  cremaster  muscle,  nor  from 
the  fascia  propria  of  oblique  inguinal  hernia,  as  it  does 
not  descend  through  the  inguinal  canal.*  The  epigas- 
tric artery  lies  to  its  outer  side.  As  the  hernia  emerges 
from  the  external  ring,  it  lies  internal,  and  a little 
posterior,  to  the  spermatic  cord. 

Direct  thus  differs  essentially  from  oUigue  inguina 
hernia  in  its  coverings,  and  in  its  relations  to  the 
epigastric  artery  and  spermatic  cord. 

* Sir  A.  Cooper  states  it  receives  a covering  from  the  trans- 
Tcrsalis  tendon  and  fascia.  By  the  former  we  consider  him  to 
mean  an  expansion  from  the  transversalis  fascia,  where  it  is 
attached  to  the  conjoined  tendons. 
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If  we  examine  the  lower  part  of  the  parietes  of  the 
abdomen  on  their  inner  snrface,  by  raising  the  intes- 
tines from  the  cavity  of  the  pelvis,  leavitig  the  peri- 
toneum in  situ,  we  shall  there  see  two  depressions,  or 
fossse,  on  each  side,  which  seem  to  invite,  as  it  were, 
to  the  protrusion  of  a hernial  tumour.  Between  these, 
three  projecting  cords  may  be  noticed ; one  of  these 
is  situated  on  the  mesial  line,  and  is  formed  by  the 
urachus,  which  ascends  from  the  superior  fundus  of 
the  bladder  to  the  umbilicus  ; the  remaining  two  are 
situated  one  on  each  side.  They  are  formed  by  the  de- 
generated umbilical  arteries  which  ascend  from  the 
lateral  surfaces  of  the  bladder,  converging  to  the  um- 
bilicus. 

These  depressions  are  named  the  internal  and  external 
inguinal  fossce  ov  pouches.  The  internal  inguinal  fossa 
lies  between  the  urachus  and  the  degenerated  umbilical 
artery,  the  first  of  which  separates  it  from  its  fellow 
of  the  opposite  side.  It  is  triangular  in  shape,  the 
base  inferiorly  being  formed  by  the  crest  of  the  pubes. 
It  lies  opposite  to  the  external  ring,  and  thus  leads  to 
the  formation  of  direct  inguinal  hernia. 

The  external  inguinal  fossa  lies  to  the  outer  side 
of  the  umbilical  artery ; it  lies  superior  and  external  to 
the  other,  and  is  somewhat  larger;  it  leads  to  the 
internal  ring,  and  consequently  to  the  formation  of  an 
oblique  inguinal  hernia. 

The  projecting  cords,  formed  by  the  urachus  and 
umbilical  arteries,  contribute  more  to  the  formation  of 
hernia  than  the  inguinal  fossae;  as  they,  when  the 
intestines  are  propelled  against  them  by  the  action  of 
the  abdominal  muscles,  give  to  the  propelling  force, 
and  consequently  to  the  viscera,  a direction  forwards 
towards  the  fossae. 

Femoral  hernia. — This  form  of  hernia  is  more  fre- 
quent in  the  female  than  in  the  male,  iii  consequence  of 
tlie  greater  breadth  of  the  pelvis  in  the  former.  It  is 
sometimes  n.imed  cinral  hernia,  being  called  so  from 
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making  its  appearance,  when  first  noticed,  in  the  thigli ; 
in  the  upper,  inner,  and  anteiior  part  of  which  region  it 
descends  beneath  Poiipart's  ligament,  to  the  inner  side 
of  the  femoral  vessels. 

Beneath  the  skin  is  the  superjicial  fascia.  This  is 
the  common  subcutaneous  areolar  tissue  met  with  in 
every  part  of  the  body  beneath  the  integuments  ; it  is 
here  well  marked,  and  is  frequently  loaded  with  fat. 
On  all  sides  it  is  continuous  with  the  surrounding  areolar 
tissue.  Externally  a few  transverse  fibres  may  be 
occa.sionally  met  with  in  it.  No  anatomist,  so  far  as  we 
are  aware  of,  has  as  yet  exercised  his  ingenuity  in  the 
vain-glorious  task  of  dividing  it  into  any  definite  num- 
ber of  layers.  It  forms  the  most  superficial  covering  of 
a femoral  hernia. 

In  the  superficial  fascia  we  notice  several  arteries, 
veins,  nerves,  and  lymphatic  glands.  The  arteries  are 
branches  of  the  external  circumflexa  ilii,  external  pudic, 
and  superficial  epigastric  arteries ; they  arise  from  the 
femoral  artery  a little  below  Poupart’s  ligament,  per- 
forate the  cribriform  fascia,  and  are  lost  in  the  super- 
ficial fascia  and  integuments.  The  external  circum- 
flexa ilii  branches  pass  outwards  behind  the  ilium ; the 
external  pudic  to  tlie  organs  of  generation ; whilst  the 
superficial  epigastric  ascends  inwards  over  Poupnrt’s 
ligament,  to  be  lost  in  the  parietes  of  the  abdomen. 
The  external  pudic  and  superficial  epigastric  arc 
frequently  wounded  in  the  operation  for  strangulated 
femoral  hernia,  and  may  require  the  ligature. 

The  veins  are  branches  from  the  surrounding  integu- 
ments, and  the  great  or  internal  saphena  vein.  This 
large  vein  commences  at  the  inner  side  of  the  foot  and 
leg,  ascends  along  the  internal  surface  of  the  thigh, 
curves  outwards  at  its  upper  part,  and  at  about  an  inch 
and  a half  distance  from  Poupai-fs  ligament,  perforates 
the  cribriform  fascia,  through  the  saphenic  opening,  to 
join  the  femoral  vein. 

In  some  cases  a second  large  vein  ascends  along  the 
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anterior  surface  of  the  thigh,  which  cither  terminates 
in  ihe  saphena  or  in  the  femoral  vein.  In  operating  for 
strangulated  femoral  hernia,  as  well  as  in  other  opera- 
tions in  this  region,  the  saphena  vein  is  much  exposed. 
It  may  be  avoided  by  not  prolonging  our  incisions  too 
much  inwards.  Not  unfrequently  it  becomes  varicose, 
and  may  be  mistaken  for  a femoral  hernia. 

The  nerves  met  with  in  the  superficial  fascia  are 
small  branches  derived  principally  from  the  anterior 
crural. 

The  lymphatic  glands  compose  the  inferior  set  of  in- 
guinal glands.  They  are  arranged  in  the  vertical 
direction,  and  consist  of  two  sets,  the  superficial  and 
deep.  The  superficial  are  three  or  four  in  number,  and 
are  enclosed  in  a capsule  of  the  superficial  fascia.  The 
deep  are  two  or  three  in  number,  they  accompany  the 
femoral  vessels ; one  is  almost  constantly  lodged  in  the 
femoral  ring. 

On  raising  the  superficial  fascia,  the  fascia  lata  is 
brought  into  view.  This  is  a dense  layer  of  fibrous 
structure  which  invests  the  muscles  of  the  thigh.  In- 
feriorly  it  is  attached  to  the  tendons  and  ligaments 
about  the  knee-joint ; from  this  it  ascends,  forming 
sheaths  for  the  difiereiit  muscles,  and  sending  in  pro- 
ces.ses  between  them.  Having  arrived  at  the  upper  and 
anterior  part  of  the  thigh  (where  it  is  connected  with 
the  anatomy  of  femoral  hernia),  it  divides  into  three 
portions,  the  iliac,  pectineal,  and  cribriform  fascice. 

Ther7/ac(so  called  from  its  connection  with  the  os  ilii), 
or  external  portion  of  the  fascia  lata,  is  the  strongest ; 
posteriorly  it  is  attached  to  the  crest  of  the  ilium  ; in 
Iront  we  find  it  closely  attached  to  the  lower  margin  of 
Poupart’s  ligament.  As  we  trace  it  inwards  towards 
the  pubes,  it  terminates  in  an  elongated  process,  which 
passes  in  front  of  the  femoral  vessels,  gets  to  their 
inner  side,  and  is  implanted  into  the  front  of  the  pec- 
tineal portion  of  the  fascia  lata.  Some  of  its  fibres  are 
here  rctlected  behind  I’oupart’s  ligament,  they  become 
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continuous  with  the  base  of  Gimbernat’s  ligament 
and  are  inserted  with  it  into  the  ilk-pectineal  line. 
The  superior  edge  of  this  prolonged  portion  of  the 
fascia  lata  is  attached  to  Poupart’s  ligament — its  infe- 
rior margin  is  free  and  concave,  the  concavity  looking 
downwards  and  inwards ; this  portion  of  it  is  named 
Key’s  ligament,  or  the  falciform  process  of  the  fascia 
lata,  whilst  its  point  of  attacnment  to  the  pubic  portion 
of  the  fascia  lata  is  called  Colles’s  ligament. 

A short  distance  below  Key’s  ligament  the  iliac 
portion  of  the  fascia  lata  is  gradually  prolonged  into 
the  cribriform  fascia,  but  not  unfrequently  presents,  in 
the  dissected  state,  a well-defined  edge  at  the  outer 
side  of  the  femoral  artery.  Still  more  inferiorly,  the 
iliac  portion  of  the  fascia  lata  becomes  continuous  with 
the  pectineal  portion  in  front  of  the  femoral  vessels  ; 
they  here  conjoined  form  a well-defined  semilunar 
margin,  the  concavity  of  which  is  turned  upwards,  and 
forms  Burns's  ligament.  This  margin  of  the  fascia  lata, 
on  a careful  e.\amination,  will  be  found  to  be  reflected 
backwards  on  the  anterior  surface  of  the  femoral  ves- 
sels, and  BO  intimately  united  with  the  sheath,  as  to  pre- 
vent altogether  the  descent  of  a hernia  beneath  it. 

The  pectineal  or  pubic  or  internal  portion  of  the  fascia 
lata  lies  in  front  of  the  pectineus  muscle — internaUg  it 
is  attached  to  the  symphysis  pubis,  where  it  lines  the 
gracilis  and  adductor  muscles  ; as  we  trace  it  outwards 
it  passes  in  front  of  the  pectineus  muscle,  gets  behind 
the  femoral  vessels,  at  the  outer  edge  of  which  it  meets 
with  the  tendons  of  the  psoas  magnus  and  iliacus  intei- 
nus  muscles  : it  here  divides  into  two  laminae,  one  of 
which  passes  forwards,  to  be  attached  to  the  posterior 
surface  of  the  external  or  iliac  portion  of  the  fascia  lata, 
whilst  the  other  pusses  backwards  to  be  attached  to  the 
capsular  ligament  of  the  hip-joint. 

Bu2)eriorly  the  pectineal  fascia  ascends  in  front  of  the 
pectineus  muscle,  to  be  inserted  into  the  ilio-pectineal 
line,  where  it  becomes  continuous  with  the  fascia  iliaca, 
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and  with  Gimbernat’s  ligament.  Inferiorly  it  be- 
comes continuous  with  the  iliac  portion  of  the  fascia 
lata,  to  form  Burns’s  ligament. 

Femoral  hernia,  as  it  descend^,  rests  on  the  pecti- 
neal fascia.  Between  these  two  porlinns  of  the  fascia 
lata,  and  immediately  in  front  of  the  femoral  vessels, 
an  oval-shaped  space  e.xiats,  which  is  covered  over  by 
a thin  layer  of  areolar  substance,  named  the  cribriform 
fascia,  or  middle  portion  of  the  fascia  lata.  This  is  in 
general  described  as  a process  of  the  fascia  lata,  with 
which  indeed  it  is  perfectly  continuous  at  the  circum- 
ference of  the  opening ; at  the  same  time,  it  is  so  inti- 
mately connected  to  the  superficial  fascia,  being  in  fact 
identified  with  it,  that  it  may  be,  with  equal  propriety, 
described  as  being  derived  from  this  fascia. 

The  cribriform  fascia  is  perforated,  as  its  name  im- 
plies, by  a number  of  foramina,  which  transmit  nu- 
merous veins  and  nerves,  passing  between  the  super- 
ficial and  deeper  parts.  One  larger  than  the  rest  is 
formed  by  the  saphena  vein  dipping  in  to  join  the 
femoral ; this  is  the  saphenic  opening ; through  it  a 
femoral  hernia  most  frequently  passes  forwards  beneath 
the  superficial  fascia ; it  is  bounded  inferiorly  by 
Burns’s  ligament.  From  the  little  resistance  the  cri- 
briform fascia  affords,  a femoral  hernia  soon  makes  its 
way  through  it ; this  it  affects  either  by  bursting 
through  the  fascia,  or  dilating  one  of  the  openings  in 
it,  most  frequently  the  saphenic  opening. 

Having  examined  the  parts  on  the  anterior  surface 
of  the  thigh,  we  proceed  to  ascertain  by  what  means  a 
hernia  is  enabled  to  escape  from  the  cavity  of  the 
abdomen,  so  as  to  descend  behind  the  fascia  lata. 
For  this  purpose  draw  the  peritoneum  and  viscera  out 
of  the  iliac  fossa,  and  examine  the  parts  which  descend 
beneath  Poupart’s  ligament.  As  this  ligament  stretches 
across  the_  brim  of  the  pelvis,  (between  the  anterior 
superior  spinous  process  of  the  ilium  and  the  tubercle 
of  the  pubes)  it  leaves  a large  space  (the  crural  arch) 
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between  it  and  the  bone,  by  means  of  wliich  several 
structures  are  transmitted  from  the  pelvis  lo  the  thigh, 
or  in  the  opposite  direction.  Thus,  hetweeii  the  spines 
of  the  ilium,  the  inguino  cutaneous  nerve  descends, 
internal  to  this  the  psoas  magnus  and  iliacus  inlernus 
muscles,  and  between  them  the  anterior  crural  nerve, 
descend  in  a deep  fossa ; still  more  internally  the 
femoral  vessels  pass.  On  the  inner  side  of  these  the 
absorbent  vessels  from  the  lower  extremity  ascend 
through  a well-marked  opening  (the  femoral  ring.) 

So  many  pans  thus  passing  beneath  Poupart’s  liga- 
ment, nearly  obliterate  the  space  between  it  and  the 
bone,  so  that  the  descent  of  a femoral  hernia  is,  by 
these  means,  at  least  partially  prevented.  As,  however, 
many  interstices  must  exist  between  these  parts,  it 
becomes  necessary  that  some  additional  structure  should 
exist,  in  order  to  preserve  the  integrity  of  the  abdominal 
cavity.  This  structure  does  exist,  and  is  formed  by 
the  junction  of  the  transversalis  fascia  and  the  fascia 
iliaca  behind  Poupart’s  ligament. 

The  fascia  transversalis  descends  from  the  inguinal 
canal,  passes  backwards,  and  behind  Poupart’s  liga- 
ment meets  with  the  fascia  iliaca. 

This  is  a dense  layer  of  fascia,  which  invests  the 
anterior  surface  of  the  iliacus  internus  muscle ; exter- 
nally and  superiorly  it  is  firmly  attached  to  the  inner 
lip  of  the  crest  of  the  ilium.  Tracing  it  inwards,  it 
lines  the  muscle,  passes  behind  the  external  iliac  vessels, 
sending  otf  at  the  same  time  an  expansion,  which 
pa.“ses  in  front  of  these  vessels,  binds  tnem  down,  and 
forms  the  fascia  propria  of  the  external  iliac  artery, 
first  described  by  Mr.  Abernethy.  At  the  inner  side 
of  the  iliac  vessels  the  fascia  iliaca  becomes  attached 
to  the  ilio-pectineal  line  whence  it  descends  into  the 
pelvis,  under  the  name  of  the  pelvic  fascia.  Near  the 
pubes  the  fascia  iliaca  becomes  continuous^  with  the 
pectineal  portion  of  the  fascia  lata,  and  Gimbernat’s 
ligament.  Ivferiorhj,  or  towards  the  femoral  region 
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tlie  fascia  iliaca  curves  forwards,  and  meets  the  trans- 
versalis  fascia  immediately  behind  Poupart’s  ligament, 
where  the  two  fasciae,  united,  form  a dense  whitish 
tendinous  line,  which,  indicating  the  course  of  the 
internal  circumfiexa  ilii  vessels,  extends  from  the  spine 
of  the  ilium  to  the  outer  edge  of  the  femoral  artery , 
and  thus  precludes  the  possibility  of  a hernial  tumour 
descending  between  these  points. 

At  the  outer  side  of  the  femoral  artery  the  fascia 
transversalis  and  the  fascia  iliaca  separate  ; the  fascia 
transversalis  descends  into  the  thigh  in  front  ot  the 
femoral  vessels,  whilst  the  fascia  iliaca  descends  behind 
them,  thus  enclosing  tliese  vessels  in  a distinct  well- 
marked  sheath.  This,  the  sheath  of  the  femoral  vessels, 
is  of  a funnel  shape ; the  base  superiorly,  the  apex 
inferiorly,  is  gradually  lost  in  the  areolar  coverings  of 
the  femoral  vessels  in  the  thigh. 

The  femoral  artery  and  vein  are  not  in  close  contact 
whilst  contained  in  the  sheath,  hut  are  separated  by  a 
septum  or  partition,  which  passes  from  its  anterior  to 
its  posterior  wall : and  which,  thus  opposing  the  sepa- 
ration of  these  walls,  prevents  the  descent  of  a hernia 
between  the  femoral  vessels  and  the  fascia  transver- 
salis, or  anterior  wall  of  the  femoral  sheath.  In 
addition  to  this,  the  fascia  transversalis  is  connected  by 
areolar  tissue  to  the  covering  of  the  vessels,  so  as  to 
assist  materially  in  preventing  the  descent  of  a hernia 
in  this  direction. 

On  the  inner  side  of  the  femoral  vessels,  we  have 
just  stated  that  a large  aperture  exists  for  the  trans- 
mission of  the  absorbent  vessels  from  the  lower  extre- 
mity. Here  the  provisions  against  the  descent  of  a 
hernial  tumour  are  but  trifling,  and  here  therefore  it  is 
that  a femoral  hernia  first  makes  its  way  from  the  cavity 
of  the  abdomen.  This  opening  is  named  the  femoral 
ring,  and  should  bo  attentively  studied.  It  is  as  yet 
concealed  from  view  by  a delicate  layer  of  areolar  tissue, 
which  may  be  described  as  the  termination  of  the  fascia 
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transversalis,  on  the  inner  aide  of  the  femoral  vessels. 
This  forms  the  fmcia  jyropria  of  femoral  hernia,  inas- 
much as  a hernial  sac,  protruding  through  the  femoral 
ring,  carries  the  fascia  liefore  it,  and  thus  receives  from 
it  an  immediate  investment  or  a fascia  propria.  Al- 
though in  the  natural  state  the  fascia  propiia  is  thin 
and  delicate,  yet  in  old  cases  of  hernia  it  becomes 
thickened  and  condensed,  so  as  to  present  a membranous 
appearance.  In  some  cases  it  may  be  burst  through, 
so  that  no  fascia  propria  will  then  exist.  Mr.  Guthrie 
has  recorded  an  instance  of  this. 

On  removing  the  fascia  propria,  {he  femoral  ring  will 
be  at  once  exposed.  It  is  triangular  in  shape,  the  hase 
externally  at  the  femo-al  vein,  the  apex  internally  at 
Ginibei-nat’s  ligament ; it  is  bounded  in  front  by  Pou- 
part’s  ligament,  and  the  reflected  portion  of  the  falciform 
process  of  the  fascia  lata,  behind  by  the  horizontal  ia- 
mus  of  the  pubes,  covered  by  the  pectinens  muscle  and 
the  pectineal  fascia.  The  spermatic  cord,  or  ligamentnm 
teres,  lies  a little  above  and  in  front  of  it,  and  the  epi- 
gastric artery  curves  to  its  outer  side.  In  it  we  fre- 
quently meet  with  a lymphatic  gland. 

Here,  then,  is  the  unprotected  part  of  the  abdomen, 
through  which  a femoral  hernia  descends  into  the  thigh. 
As  the  hernia  escapes  through  the  ring,  it  pushes  before 
it  the  peritoneum,  which  forms  the  hernial  sac,  ns  also 
the  fascia  propria,  which,  together  with  the  lymphatic 
gland  in  the  ring,  affords  but  a feeble  resistance  ; the 
latter  is  soon  pushed  aside,  the  former  becomes  one  of 
the  coverings  of  the  hernia,  which,  descending  into  the 
thigh  beneath  Poupart’s  ligament,  rests  on  the  pectineal 
fascia,  behind  the  falciform  process  of  the  fascia  lata. 
It  soon  arrives  opposite  the  cribriform  fascia.  Its  further 
descent  is  prevented  by  the  convexity  of  the  saphena 
vein,  by  the  attachment  of  Burns’s  ligament  to  the  front 
of  the  femoral  vessels,  and  by  the  motions  of  the  thigh 
on  the  pelvis.  Meeting  with  little  resistance  from  the 
cribriform  fascia,  it  changes  its  course,  turns /orwurrfa. 
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bursting  through  tlie  fascia,  or  dilating  one  of  the  aper- 
tures in  it,  most  frequently  the  saphenic  opening,  and 
lies  beneath  the  superficial  fascia.  It  soon  changes  its 
course  a second  time  ; it  now  turns  upwards,  ascends 
over  Ponpart’s  ligament,  and  finally  rests  above  this 
ligament,  on  Scarpa’s  fascia  of  inguinal  hernia,  which 
alone  separates  it  from  the  tendon  of  the  external 
oblique  mu.^cle.  It  is  here  then  covered  by  the  integu- 
ment, superficial  fascia,  fascia  propria,  and  hernial  sac. 

We  have  stated  that  the  femoral  ring  is  bounded  in- 
ternally by  Gimhernat's  ligament.  This  is  the  third 
insertion  of  Poupart’s  ligament,  from  the  pubic  ex- 
tremity of  which  it  extends  obliquely  inwards  and  back- 
wards, to  be  inserted  into  the  ilio-pectineal  line  ; it  is 
triangular  in  shape,  the  apex  turned  inwards  towards 
the  pubes  ; its  base  is  directed  outwards,  is  semi-lunar, 
and  forms  the  inner  boundary  of  the  femoral  ring  ; one 
edge  is  turned  forwards,  and  is  attached  to  Poupart’s 
ligament ; the  other  is  directed  backwards  and  inwards, 
and  is  implanted  into  the  ilio-pectineal  line.  Gimber- 
nat’s  ligament  is  of  use  in  preventing  the  descent  of  a 
femoral  hernia  on  the  inner  side  of  the  femoral  ring. 

The  femoral  ring  possesses  in  many  subjects  a rela- 
tion which. should  not  be  overlooked;  it  is  the  obturator 
artery.  This  vessel  in  general  arises  from  the  internal 
iliiic  artery.  Where  this  is  the  case,  it  can  have  no  re- 
lation to  a femoral  hernia  ; but  in  numerous  instances 
it  will  be  found  to  arise  from  the  epigastric,  close  to 
the  origin  of  this  vessel  from  the  external  iliac  artery. 

Now  as  its  ultimate  distribution  is  to  the  parts  in 
the  neighbourhood  of  the  obturator  foramen,  it  neces- 
sarily follows,  when  such  is  its  origin,  that,  in  order  to 
arrive  at  this  foramen,  it  must  cross  the  femoral  ring, 
and  consecjuently  a femoral  hernia,  if  such  should 
exist.  As  it  proceeds  to  the  foramen,  it  may  either 
pass  directly  to  it  along  the  outer  side  of  the  neck  of 
the  hernia;  or  it  may  first  pass  along  \is posterior  sur- 
face, and  then  enter  the  foramen ; or  it  may  wind  along 
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the  anterior  surface  of  the  neek  of  the  sac,  and  then 
descend  to  its  inner  side. 

Umbilical  hernia  is  of  rare  occurrence  except  in 
infants;  in  the  adult  it  seldom  passes  through  the 
umbilical  aperture,  almost  always  on  one  side  of  this  : 
this  and  the  other  ibrms  of  ventral  hernia  do  not  call  for 
particular  notice  in  this  work. 

Section  V. 

The  Urinary  Organs. 

These  organs  consist  of  the  kidneys,  ureters,  bladder, 
and  urethra. 

The  Kidneys  are  situated  one  on  each  side,  in 
tlie  right  and  left  lumbar  regions,  behind  the  colon, 
ill  front  of  the  quadratus  lumhorura  muse.,  and 
correspond  to  the  last  two  dorsal  and  first  two  lumbar 
vertebrae,  reaching  from  the  last  rib  to  the  crest  of  the 
ilium  ; the  anterior  surface  is  convex,  the  posterior 
flattened  ; their  extremities  are  convex,  the  upper  being 
a little  the  larger,  the  ext.  margin  is  convex,  the  int. 
concave  and  notched  for  the  passage  of  the  vessels  and 
ureters ; the  right  touches  the  liver  superiorly,  the 
caecum  inferiorly  ; the  left  the  spleen  above,  the  sig- 
moid flexure  of  the  colon  below  ; each  kidney  is  sur- 
mounted by  the  supra-renal  capsule.  The  kidney  has 
but  one  coat,  the  fibrous  ; it  is  strong  and  well  marked. 

The  internal  structure  of  the  kidney  is  composed  of 
the  secretory  or  cortical  substance,  and  the  excretory 
or  tubular  portion.  The  secretory  or  cortical  substance 
forms  its  greater  portion,  and  occupies  its  outer  part ; 
it  is  arranged  in  conical  masses,  the  cones,  about  filteen 
in  number,  which  terminate  in  pointed  extremities, 
the  mammillary  processes;  these  are  about  twelve  or 
thirteen  in  number,  and  are  surrounded  by  the  calyces. 

'I'he  tubuli  uriniferi  proceed  from  the  cortical 
substance,  to  which  they  give  a striated  appearance ; 
they  open  on  the  mammillary  processes. 
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The  calyces,  six  or  eight  in  number,  form  conical 
cups,  into  which  the  urine  is  dropped  from  the  mam- 
millary processes  j they  unite  into  three  tubes,  the  in- 

Fig.  29.*  *’*S-  30.t 


fundibula,  which  uniting  form  a funnel-shaped  tube, 
the  pelvis  of  the  kidney  ; this  terminates  in  the  ureter. 

Each  kidney  is  supplied  with  blood  from  the  renal 
art.  ; the  right  is  larger  than  the  left,  its  blood  is 
returned  by  the  renal  vein,  whicn  opens  on  each  side 

♦ Fig.  29  represents  the  right  kiduey  and  corresponding  supra- 
renal capsule,  anterior  surface.— a,  the  kidney;  b,  the  supra- 
renal capsule ; c,  the  chief  branch  of  the  renal  artery;  in  this 
instance  the  renal  artery  seems  to  have  entered  the  fissure  of  the 
kidney  by  three  branches,  as  represented  in  the  figure  ; d,  the 
renal  or  emulgent  vein  ; e,  the  ureter.  The  direction  of  the  duet 
called  ureter,  and  the  position  of  its  pelvis  or  dilated  origin, 
properly  attended  to,  will  always  enable  the  student  to  distin- 
guish one  kidney  from  the  other,  though  removed  from  all  their 
eonnexious.  The  pelvis  of  ihc  ureter  is  placed  behind  the  other 
vessels. 

t Fig.  30  represents  a vertical  section  of  the  kidney. — a,  the 
cortical  substance ; c,  b,  the  interior  or  mucous  surface  of  the 
calices.  Infundibula,  and  pelvis  of  the  ureter,  all  these  tubes 
having  been  laid  open  by  the  section;  e,  the  ureter  cut  across; 
(/,  d,  d,  the  mammillary  substance,  and  the  eminences  in  which 
they  terminate. 
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into  tlie  inf.  vena  cava.  Its  nerves  are  deiived  from  the 
renal  plexus  formed  from  the  lesser  splanchnic,  sympa- 
thetic, and  solar  plexus. 

The  ureter,  the  excretory  duct  of  the  kidney,  pro- 
ceeds from  tile  pehns  of  the  kidneys  downwards  and 
inwar.ls,  acro.ss  the  psoas  muse,  and  iliac  art.  and 
behind  the  peritoneum  ; it  then  sinks  backwards  into 
the  pelvis,  turns  forwards,  and  comes  in  contact  with 
the  inferior  surface  of  the  bladder ; it  runs  forwards 
and  inwards  between  the  muscular  and  mucous  coats 
of  this  visciis  for  a short  distance,  and  finally  opens 
into  it  at  the  posterior  angle  of  the  trigone  vesicale. 
The  ureter  is  crossed  superiorly  by  the  spermatic  vessels, 
near  its  termination  by  the  vas  deferens  in  the  male, 
and  by  the  Jfallopian  tube  and  broad  ligament  in  the 
female.  The  ureter  is  composed  of  fibro-mucous  mem- 
brane ; the  fibrous  coat  is  well  marked,  its  cavity  is 
smallest  at  its  termination,  largest  at  its  commence- 
ment. 

'J  he  sxvpra-renal  capsules  are  two  yellowish  bodies 
jilaced  on  the  upper  ext.  of  each  kidney ; they  are 
largest  in  the  foetus,  at  which  period  they  exceed  the 
kidneys  in  size  ; they  degenerate  into  areolar  tissue  in 
the  adult. 

The  bladder  is  lodged  in  the  cavity  of  the  pelvis, 
behind  the  pubes,  in  front  of  and  above  the  rectum, 
and  between  the  levatores  and  ani  muscles ; pyramidal  in 
shape,  its  apex,  rounded,  is  directed  upwards  and  for- 
wards, its  base,  directed  downwards  and  backwards, 
rests  on  the  lower  extremity  of  the  rectum,  from  which 
it  is  separated  by  the  prostate  gland,  vesiculm  semi- 
nales,  and  vasa  deferentia  ; its  anterior  surface,  some- 
what flattened,  is  in  contact  with  the  pubes,  its  poste- 
rior with  the  rectum  and  small  intestines.  In  the  female 
the  uterus  Intervenes  between  the  bladder  and  rectum. 

The  bladder  is  composed  of  four  coats,  serous,  mus- 
cular, fibrous,  and  mucous  ; the  serous  coat  is  derived 
from  the  peritonoum,  it  is  only  a partial  covering;  the 
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parts  covered  are  the  posterior  half  of  the  superior  fundus 
or  apex,  the  pnsterior  surface  and  the  anterior  porlinn 
of  the  lateral  surfaces,  the  rest  is  uncovered  by  perito- 
neum ; the  musaular  coat  consists  of  three  sets  of 
fibres  ; the  longitudinal,  best  marked,  are  situated  on 
the  anterior  and  posterior  surfaces,  they  unite  at  the 
supeiior  fundus  at  the  attachment  of  the  urachus, 
and  inferiorly  are  lost  in  the  neck  of  the  bladder  ; the 
dblique3hv^B  are  best  marked  on  the  lateral  surfaces, 
the  circular  surround  the  neck  of  the  bladder. 

fibrous  eoat  of  the  bladder  is  well  marked ; the 
mucous  coat  lines  the  interior,  it  is  of  an  irregular 
pinkish  colour,  and  is  generally  thrown  into  folds  in  the 
collapsed  stale;  on  it  maybe  observed  the  orifiees  of 
the  ureters;  the  epithelium  lining  the  mucous  surface 
is  intermediate  between  the  columnar  and  spheroidal 
■varieties;  immediately  behind  the  neck  of  the  bladder 
is  a triangular  space,  pale  and  smooth,  the  trigone 
vesicale  ; its  apex  is  at  the  orifice  of  the  urethra,  its 
base  is  formed  by  a line  drawn  from  the  orifice  of  one 
ureter  to  that  of  the  other,  its  sides  formed  by  lines 
drawn  from  them  forwards  to  the  apex,  beneath  them 
some  muscular  fibres  are  described.  The  ligaments  of 
the  bladder  are  the  false  and  U-ue;  the  false  are  folds 
of  the  peritoneum,  and  are  five  in  number — viz.,  two 
pnsterior,  twm  lateral,  and  one  anterior  ; the  true  are 
folds  of  the  pelvic  fascia,  and  are  four  in  number — viz., 
two  lateral,  which  pass  off  from  the  inner  surface  of  the 
levator  ani  on  the  lateral  surface  of  the  bladder,  and 
two  anterior,  which  run  from  the  neck  to  the  back  of 
the  os  pubis. 

The  bladder  is  supplied  with  blood  chiefly  by  the 
vesical  branches  of  the  int.  iliac,  its  nerves  are  de- 
rived from  the  hypogastric  plexus,  and  cousist  of  spinal 
and  sympathetic  filaments. 

The  urethra  extends  from  the  neck  of  the  bladder 
to  the  orifice  on  the  glans  penis,  about  nine  inches  in 
length,  it  is  divided  into  three  portions,  the  prostate. 
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meinbranous,  and  spongy.  The  prostatic portion  is  sur- 
rounded by  the  prostate  gland  ; about  an  inch  and  a half 
t in  length,  it  runs  down- 

wards and  forwards,  its 
cavity  is  wider  in  the 
centre  than  at  its  extre- 
mities ; on  its  lower  sur- 
face is  a projection  of  the 
mucous  membrane,  the 
caput  gallinaginis  or  verv~ 
montanum,  on  the  anterior 
margin  of  this  is  a depres- 
sion, the  ginus  pocularig, 
and  on  each  side  of  this 
a small  orifice,  the  opening 
of  the  common  ejaculatory 
duct ; at  the  side  of  the 
yerumontanum  is  a fossa, 
the  prostatic  sinus,  on 
which  a number  of  llie 
prostatic  ducts  open. 

The  membranous  por- 
tion of  the  urethra  lies 
• Fig.  31  represents  the  blad- 
der, prostate  eland,  and  penis, 
removed  from  the  body,  and 
laid  open  on  the  anterior  and 
superior  surface.  In  this  sci- 
tion  the  corpus  oavernosum  of 
tlie  penis  is  divided  mcsially 
throughout  its  whole  length, 
in  the  line  of  the  septuni  or 
partition. — a,  interior  of  the 
bladder ; i,  the  slight  eminence 
called  uvula ; c,  neck  of  the 
bladiler;  d,  e,  verumontanum 
or  caput  gallinaginis,  and  sinus 
pocularis ; /,  prostate  gland, 
divided ; g,  membr.anous  or 
muscular  portion  of  the  ure- 
thra; h,  gland  of  Cowper  j /. 
canal  of  the  urethra  laid  open  to  show  its  mucous  surface;  i,  glans 
penis  ; m,  section  of  the  bulb  of  the  corpus  spongiosum  urethrae. 
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immedialoly  beneath  the  snh-pubic  arch, from  which  it  is 
separated  by  the  sub-pubic  ligament,  the  dorsal  veins 
of  the  penis,  and  the  apex  of  the  triangular  ligament; 
about  three-quarters  of  an  inch  in  length,  it  is  slightly 
curved;  its  cavity  is  smooth  and  small  in  size,  its 
external  covering  is  a dense  fibrous  membrane.  The 
spongy  portion  of  the  urethra  is  that  surrounded  by 
the  corpus  spongiosum  urethrae,  it  forms  the  remainder 
of  the  canal ; it  commences  posteriorly  by  a small 
dilatation,  the  sinus  of  the  bulb,  and  terminates  at 
the  ext.  orifice,  the  spongy  portion  dilates  a litile 
again  behind  the  orifice  forming  the  fossa  navicularis, 
and  then  contracts  to  form  the  orifice — a slit-like  aper- 
ture on  the  glans  penis.  In  the  interior  of  this  portion 
of  the  canal  are  numerous  lacunae,  one  larger  than  the 
rest,  lacuna  magnu,  is  situated  near  the  fossa  navicu- 
laris. The  urethra  in  the  female  is  short,  about  one 
inch  and  a half  in  length,  and  opens  externally  beneath 
the  clitoiis  between  the  nymphae  minores,  and  imme- 
diately above  the  orifice  of  the  vagina. 

Section  VI. 

3Iale  Organs  of  Generation. 

These  consist  of  the  testes,  vasa  doferentia,  vesicula* 
seminales,  and  penis. 

' The  testes  are  enclosed  after  birth  in  the  scrotum, 
before  this  period  they  are  placed  a little  beneath  the 
kidneys,  whence  they  descend  into  the  scrotum. 

The  scrotum  is  formed  by  a continuation  of  the  com- 
mon skin,  the  dartos,  superficial  fascia,  tunica  communis 
and  tunica  vaginalis.  The  skin  of  the  scrotum  is  of  a 
darkish  brown  and  corrugated;  it  presents  on  the 
mesial  line  the  raphfe ; the  dartos  is  a thin  layer  of 
muscular  fibres  seldom  well  marked ; the  superficial 
fascia  is  continuous  with  that  of  the  surrounding  paits, 
it  contains  no  adipose  substance  ; the  tunica  communis 
is  a layer  of  fibrous  membrane,  derived  superioily  from 


112 


THE  TESTES. 


the  cremaster  muscle,  and  continuous  with  the  fascia 
investing  the  spermatic  cord  above ; the  tunica  mgi- 
nalis  is  that  layer  of  the  serous  membrane  which  passes 
from  off  the  testis  to  the  inner  surface  of  the  scrotum, 
it  thus  forms  a smooth  cavity  in  which  the  testis  is 
lodged.  The  scrotal  or  testal  cavity  on  each  side  is 
distinct  from  the  opposite  one,  being  separated^  by  the 
septum  scroti,  which  is  formed  by  a reflection  inwards 
of  the  dartos,  and  the  superficial  fascia. 

The  testes,  are  contained  in  the  scrotal  cavities. 
Each  testis  is  of  an  oval  shape,  the  long  axis  being 

Fig.  32.* 


directed  downwards,  backwards,  and  a little  inwards, 
the  outer  surface  is  convex,  the  inner  somewhat  flat- 
tened the  lower  extremity  is  the  smaller,  the  upper  is 
capped  by  the  head  of  the  epididymis.  It  is  composed 
of  three  coats,  a serous,  fibrous,  and  vascular.  1 he 
serous  coat  is  a portion  of  the  tunica  vaginalis  this, 
originally  a reflexion  of  the  peritoneum,  forms  in  the 

* Pio.  32  —Vertical  section  of  the  tcstis.-7<>.  the  posterior 
margin  where  the  blood-vessels  enter,  passing  through  Hie 
tunica  albuginea,  but  avoiding  the  serous  ' 

nal  vessels  also  leave  the  testis  by  this  margin  ; b,  the  *>-Pt* 
nartitions  formed  by  the  tunica  albuginea ; these  support  the 
Sial  tuhTand^the  blood-vessels  placed  in  ihc  intervals 
between  the  septa. 
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adult  a distinct  shut  sac,  lining  the  inner  surface  of  the 
scrotum  (tunica  vag.  scroti)  and  the  outer  surface  of 
the  testis  (tunica  vag.  testis) ; it  is  partial  and  does  not 
cover  the  testis  on  its  back  part,  where  the  epididymis 
is  attached  and  the  vessels  enter. 

fibrous  coat  is  the  tunica  albuginea.  It  is  very 
dense,  and  of  a whitish  colour,  the  fibres  interlace  with 
each  other,  and  send  processes  thi-ough  the  substance 
of  the  testis,  which  as  they  pass  backwards  form  an 
imperfect  septum,  mediastinum  testis,  and  terminate  in 
and  form  the  corpus  Highrrwrianum. 

Tunica  vasculosa  lines  the  internal  surface  of  the 
preceding ; it  is  formed  by  a delicate  network  of  vessels. 

The  proper  substance  of  the  testis  consists  of  an 
infinite  number  of  small  tubes,  tuhuli  seminiferi,  which 
form  a greyish  pulpy  mass  ; they  terminate  in  about 
twenty  larger  vessels,  which  take  a straight  course, 
hence  called  tubuli  recti,  towards  the  back  part  of  the 
testis ; they  here  form  a network  with  the  vessels  and 
nerves  of  the  testis  forming  the  rete  testis  lying  be- 
tween the  layers  of  the  mediastinum  testis ; from  the 
upper  and  back  part  of  this,  eight  or  ten  vessels  pro- 
ceed, called  vasa  efferentia,  or  coni  vaseulosi,  and  ter- 
minate in  the  head  of  the  epididymis,  forming  one 
tube,  the  vas  deferens  ; this  is  convoluted  in  a remark- 
able manner,  and  forms  the  epididymis ; this  emerges 
I'rom  the  globus  minor,  ascends  along  the  inner  edge  of 
the  epididymis,  and  forms  part  of  the  spermatic  cord. 
The  vas  deferens  ascends  with  this,  passes  along  the 
inguinal  canal,  winds  inwards  at  the  internal  abd.  ring, 
and  then  descends  into  the  pelvis  to  the  inner  side  of 
the  hypogastric  art.  and  ureter,  and  reaches  the  inferior 
fundus  of  the  bladder;  it  here  runs  forwards  and 
inwards  along  the  inner  side  of  the  vesicula  seminalis, 
perforates  the  prostate  gland,  and  unites  with  the 
dnct  of  the  vesicula  seminalis  to  form  the  common 
ejaculatory  duct,  and  terminates  on  the  vcru  montanum ; 
the  vas  deferens  lies  in  the  posterior  part  of  the  cord, 
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where  it  may  be  distinguished  by  its  whipcord-like  feel. 
Its  structure  is  fibro-mucous ; the  fibrous  coat  is  very 
dense  ; the  canal  is  extremely  small,  being  not  larger 
than  a bristle. 

The  spermatic  cord  is  formed  of  the  vas  deferens, 
the  spermatic  art.,  veins,  and  nei-ves ; it  extends  from 
the  epididymis  to  the  int.  nng,  where  its  component 
parts  separate.  The  vas  deferens  proceeds  fis  desciibed. 
The  spermatic  art.  ascends  to  its  origin  from  the  renal, 
the  veins  to  the  renal  veins,  and  the  nerves  to  the  renal 
plexus  and  sympathetic  nerve.  The  coverings  of  the 
cord  have  been  described  with  hernia,  the  remains  of  the 
peritoneum  covering  the  cord  are  sometimes  described 
as  the  tunica  vaginalis  of  the  cord. 

The  vesiculcc  seminales  are  situated  one  on  each  side 
of  the  inferior  fundus  of  the  bladder  to  the  outer  side 
of  the  vas  deferens  ; pyriform  in  shape,  the  larger  ex- 
tremity is  directed  backwards  and  outwards,  the  smaller 
forwards  and  inwards,  terminates  in  a small  duct  which 
uuites  with  the  vas  deferens,  and  terminates  with  it  as 
just  described.  The  structure  of  the  vesiculse  semi- 
nales is  fibro-mucous,  its  interior  presenting  a number 
of  cells,  with  a central  longitudinal  canal. 

The  prostate  gland  surrounds  the  neck  of  the  blad- 
der and  first  portion  of  the  urethra,  which  passes  near 
to  its  upper  surface,  one-third  of  the  gland  being 
above,  and  two-thirds  beneath  this  canal.  The  prostate 
gland  is  covered  by  the  ascending  layer  of  the  trian- 
gular ligament  of  the  urethra,  and  has  attached  to  it 
anteriorly  the  anterior  true  ligaments  of  the  bladder 
which  connect  it  to  the  pubic  arch. 

The  prostate  gland  is  chestnut-shaped,  the  base  pos- 
teriorly, the  afiex  anteriorly  ; it  consists  of  three  lobes, 
two  lateral  and  a middle  lobe ; the  lateral  are  separated 
by  a slight  depression  on  its  under  surface,  the  middle 
lobe  lies  in  and  a little  above  the  centre  of  the  sulcus 
at  its  posterior  extremity’.  This  gland  is  composed  of  a 
number  of  mucous  follicles,  its  ducts  open  into  the 
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prostatic  portion  of  the  urethra,  the  greater  number  on 
the  sinus  poculosus. 

The  penis  arises  bj  two  roots,  the  crura  penis,  one 
on  each  side,  from  the  rami  of  the  ischium  and  pubes  ; 
these  arc  conical  in  shape,  pass  forwards,  converging, 
and  unite  to  form  the  corpus  cavernosum  penis,  which 
forms  the  body  of  the  penis  as  far  forwards  as  the 
glans;  as  the  corpus  cavernosum  is  partially  divided  by 
an  imperfect  septum,  it  may  be  considered  as  consisting 
of  two  lateral  portions.  This  lody  is  covered  exteriorly 
by  a dense  fibrous  structure,  which  forms  the  septum, 
within  which  is  a peculiar  erectile  tissue  composed 
chiefly  of  arteries.  The  penis  presents  on  its  upper 
surface  a slight  depression,  in  which  are  lodged  the 
dorsal  vessels  and  nerves  ; on  its  under  surface  is  a 
larger  depression,  giving  lodgment  to  the  corpus 
spongiosum  urethrae ; it  is  covered  by  a delicate  thin 
skin,  which  anteriorly  forms  the  prepuce,  connected  to 
the  under  surface  of  the  glans  by  the  frcenum  pre- 
putii;  where  this  is  reflected  on  the  corona  glandis,  a 
number  of  sebaceous  follicles,  glandules  Ti/soni,  are 
found. 

The  glans  penis  is  formed  altogether  by  the  corpus 
spongiosum  ui-elhr£e.  The  penis  is  supplied  with  blood 
by  its  dorsal  and  cavernous  vessels,  branches  of  the 
int.  pudic  ; its  veins  pass  backwards  beneath  the  sub- 
pubic  arch,  and  form  a network  around  the  prostate 
gland,  and  terminate  in  the  int.  iliac;  its  nerves  are 
derived  from  the  int.  pudic.  The  corpus  spongiosum 
is  supplied  by  the  art.  of  the  bulb,  a branch  also  of  the 
int.  pudic ; its  structure  is  also  erectile,  and  seems  to 
be  chiefly  composed  of  veins. 


116 


MUSCLES  OE  PEKINiEUM. 


Section  Vll. 

The  Perineeum,  or  Ano-Perin<eal  region, 

Is  a diamond-shaped  space  situated  between  the  thighs 
on  each  side,  the  scrotum  and  sub-pubic  angle  in  front, 
and  the  os  coccygis  behind.  In  this  is  included  the 
anal  region,  properly  so  called,  which  occupies  the  pos- 
terior triangle,  whilst  the  proper  perinceum  occupies 
the  anterior.  The  lateral  boundaries  of  the  perinaeum 
are  on  each  side  the  rami  of  the  ischium  and  pubes, 
the  tuber  ischii,  and  the  edge  of  the  glutfleus  maximus 
muscle,  and,  more  deeply,  the  great  sacro-sciatic  liga- 
ment. 

The  integuments  of  this  region  are  thin,  of  a brownish 
colour,  and  present  on  the  mesial  line  a fold  termed  the 
raphS.  This  commences  at  the  anus,  and  may  be 
traced  as  far  forwards  along  the  mesial  line  of  the  scro- 
tum as  the  root  of  the  penis.  Beneath  the  integuments 
is  a quantity  of  loose  areolar  tissue,  the  superficial  fascia 
of  the  perimeum,  continuous  on  either  side  with  the  su- 
perficial fascia  of  the  thighs,  in  front  with  that  of  the 
scrotum,  and  posteriorly  with  the  adipose  tissue  filling 
up  the  large  space  at  the  side  of  the  rectum. 

Beneath  the  superficial  fascia  is  the  perinmal  fascia ; 
this  is  much  more  dense  than  the  preceding,  and  is 
firmly  attached  on  each  side  to  the  rami  of  the  ischium 
and  pubes ; anteriorly  it  is  lost  on  the  scrotum,  and 
posteriorly  is  continuous  with  the  adipose  tissue  sur- 
rounding the  rectum.  Beneath  this  lie 

The  Muscles  of  the  Periiueum. 

Transversm  perincei.  Or.  from  the  inner  surface  of 
the  tuber,  ischii,  above  the  erector  penis  ra.  /ns.  into 
the  central  ^oint  between  the  accelerator  urinss  and 
sphincter  am  m.  .'.  these  two  muscles  correspond  to  the 
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transverse  line  just  referred  to . one  or  two  more  m. 
(T.  P.  Alteri)  sometimes  pass  upwards  and  inwards  to 
the  accelerator  urinae  m.  Use,  to  fix  the  central  point 
of  the  perinseiim. 

Fig.  33.* 


• Fig.  33.— Muscles  of  the  perinajum.— a,  erus  of  the  penis; 
I,  corpus  spongiosum  urethra: ; d,  acceleratoros  urines ; c,  erec- 
tores  penis;  e,  sphincter  musele  of  the  rectum;/,  transversus 
perinffii  muscle;  g,  deep  sphincter  of  the  rectum ; h,  levator  ani, 
left  side. 
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Accelerator  nrivce,  Or.  1,  the  central  point  and  two 
inches  of  the  fibrous  raphe  running  from  it  along  the 
corpus  spong  ; 2,  from  the  post,  part  of  the  triangular 
ligament.  Ins.  1,  the  posterior  fibres  into  the  inner 
side  of  the  crus  penis  ; 2,  the  middle  by  distinct  apo- 
neurotic fibres  into  the -groove  between  the  two  corp. 
cavernosa,  commencing  at  the  junction  of  the  two 
crura  ; 3,  the  anterior  pa.^s  tipwards  and  forwards  over 
the  corp.  cavern.,  and  are  ins.  into  the  suspensory  lig.  of 
the  penis . •.  The  ant.  fibres  compress  the  dorsal  veins  of 
the  penis.  (Houston.)  Use,  to  compress  the  bulb  and 
corpus  spongiosum  urethrae,  and  expel  their  contents 
whether  urine  or  semen ; hence  called  ejaeulatores 
seminis. 

Erector  penis,  Or.  fleshy  and  tendinous  from  the 
inner  edge  of  the  tuberosity  of  the  ischium,  and  root  of 
the  crus  penis.  Ins.  by  a tendinous  expansion  into  the 
fibrous  membrane  of  the  corpus  cavernosum.  Use,  to 
erect  the  penis  by  forcing  the  blood  forwards. 

I'he  whole  of  these  muscles  being  removed,  the  crura 
penis  detached,  and  the  urethra  cut  through  in  front  of 
the  bulb,  and  reflected  backwards,  the  deep  perinaial 
fascia,  or  triancjular  ligament  of  the  urethra  is  exposed. 
This  is  a dense  fibrous  layer  closing  up  the  anterior 
triangle  of  the  perinfoum.  On  each  side  it  is  firmly 
attached  to  the  rami  of  the  ischium  and  pubes,  and 
tuber  ischii,  and  is  here  continuous  with  the  outer  layer 
of  the  pelvic  fascia.  Its  apex,  turned  forwards,  passes 
above  the  urethra,  splits  into  two  layers  enclosing  the 
sub-pubic  ligament,  and  lost  on  the  surfaces  of  the 
pubes ; its  base,  tinned  backwards,  is  crescentic  to  ac- 
commodate the  concavity  of  the  rectum,  and  is  lost  on 
the  surfaces  of  this  intestine. 

The  triangular  lig.  is  perforated  near  the  centre  by 
the  memb.  portion  of  the  urethra,  which  pa'-ses  through 
it  from  above  downwards  and  forwards.  As  the  urethra 
passes  through,  the  ligament  sends  oft’  two  layers,  the 
ascending  and  descending.— T\\<i  ascending  passes 
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upwards  and  backwards,  and  is  lost  on  the  capsule  ot 
the  prostate  gland  ; the  descending  passes  downwards 
and  forwards,  and  is  lost  on  the  fibrous  covering  ot  the 
corpus  spongiosum  urethrae.  In  the  angle  between  this 
and  the  bulb  lie  two  small  glands,  Cowper's  glands, 
which  open  by  small  ducts  on  the  interior  of  the  bulb. 

The  posterior  triangle  of  the  perinaeum  is  occupied 
by  the  anus  and  lower  ext.  of  the  rectum.  Around  the 
anus  is  the 

Sphincter  ani  muscle.  Or.  from  the  extremity  of 
the  coccyx ; its  fibres  surround  the  anus,  and  are  Ins. 
into  the  central  point  of  the  perinaeum.  Use,  to  close 
the  anus. 

At  each  side  of  the  rectum  is  a large  space  occupied 
by  a quantity  of  adipose  tissue  ; on  removing  this,  the 
following  muscle  is  exposed — 

Levator  ani,  Or.  1,  from  the  posterior  part  of  the 
symphysis  pubis,  below  the  true  ligaments  of  the  blad- 
der; 2,  from  the  obturator  fascia,  and  from  the  ilium 
above  the  thyroid  foramen,  by  means  of  the  pelvic  fas- 
cia; 3,  from  the  inner  surface  and  spine  of  the  ischium, 
the  fibres  converge,  and  are  Ins.,  the  anterior  fibres 
into  the  central  point  of  the  perinaeum  and  forepart  of 
the  rectum,  the  middle  into  the  side  of  the  rectum,  the 
posterior  into  the  back  part  of  the  rectum  and  the  sides 
of  the  os  coccygis.  Use,  to  raise  and  draw  forwards  the 
lower  ext.  of  the  rectum;  also  to  assist  in  the  expulsion 
of  the  urine  and  semen. 

The  anterior  fibres  of  this  muscle  are  sometimes 
described  as  Wilson’s  muscles  ; a few  of  its  fibres  are 
also  described  as  Guthrie's  muscles. 

Behind  the  levator  ani  is  the 

Coccygeus,  Or.  narrow  from  the  inner  surface  of 
the  spine  of  the  ischium.  Ins.  into  the  side  of  the 
coccyx. 

The  portion  of  the  urethra  which  surgeons  call  "mem- 
branou.s,”  but  which  was  aptly  designated  by  Cuvier 
“ muscular,”  a name  much  more  exact,  philosophical,. 
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and  expressive  of  its  true  character,  is  supported  in  its 
passage  under  the  arch  of  the  pubis  by  ligamentous 
structures  of  an  elastic  nature,  and  occasionally,  in 
those  persons  in  whom  the  muscles  are  highly  developed, 
by  muscles,  or  at  least  by  fasciculi  of  muscular  fibres, 
which  for  obvious  reasons  are  not  always  present.  These 


Fig.  34.» 


muscular  fibres  were  well  known  and  admirably  described 
by  Santorini,  Morgagni,  and  the  anatomists  of  their 
day,  they  are  more  generally  obscure  or  imperfect,  and 
their  place  taken  and  their  office  fulfilled  by  a yellow 

• Fig.  34.— Intended  to  show  the  transverse  muscle  of  the 
urethra.— o is  placed  over  the  symphysis  of  the  pubes;  i,  a por- 
tion of  the  bladder  laid  open ; e,  mucous  surface  of  the  bladder ; 
/,  commencement  of  the  prostatic  portion  of  the  urethra ; g points 
to  the  transverse  musele  of  the  urethra,  a portion  only  of  tlielower 
one  seen,  passing  beneath  the  urethra,  and  concealed  by  it ; d, 
section  of  the  ramus  of  the  pubes;  c,  a portion  of  the  obturator 
intemus. 
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elastic  tissue,  a tissue  which  not  unfrequently  performs 
the  duty  of  muscular  fibres. 

The  arteries  met  with  in  the  perinseum  are  the  trans- 
versus  perimei,  perinseal,  and  the  art.  of  the  bulb, 
branches  of  the  int.  pudic.  Around  the  anus  are  the 
interior  hsemorrhoidal  arteries.  The  nerves  proceed 
from  the  int.  pudic  and  sciatic. 

Section  VIII. 

The  Female  Organs  of  Generation 

Are  divided  into  the  external  and  internal.  The  exter- 
nal are  the  mans  veneris,  vulva,  lahia,  clitoris,  nymphce, 
and  vagina. 

The  mons  veneris  is  the  eminence  on  the  anterior 
surface  of  the  pubes.  The  vulva  is  the  slit-like  aper- 
ture between  the  labia.  The  labia  externa,  or  majora, 
are  the  folds  of  integument  on  each  side  of  the  vulva  ; 
they  commence  at  the  mons  veneris,  and  terminate 
posteriorly  in  the  commissure  or  fourchette,  behind 
which  is  the  fossa  navicularis  ; their  structure  is  com- 
posed of  skin  externally,  mucous  membrane  internally, 
enclosing  some  cellular  vascular  tissue.  The  nymphce, 
or  labia  minora  descend  outwards  from  the  prepuce  of 
the  clitoris,  and  are  lost  about  the  centre  of  the  vulva 
on  the  labia  majora  ; the  orifice  of  the  urethra  lies  be- 
tween them.  The  clitoris  is  analogous  to  the  male 
penis  ; it  is  covered  anteriorly  by  an  irregular  prepuce, 
continuous  interiorly  with  the  nymphae.  It  contains  no 
canal.  M.  Huguier  has  recently  described  two  glands, 
situated  one  on  each  side  and  within  the  vagina,  which 
open  by  ducts  near  the  margin  of  the  hymen. 

The  vagina  is  the  canal  leading  from  the  vulva  up- 
wards and  backwards  to  the  uterus  ; it  is  slightly 
curved,  the  concavity  towards  the  pubes,  and  passes 
between  the  urethra  and  bladder  above,  and  the  rectum 
behind ; at  its  internal  extremity  it  surrounds  the  neck 
of  the  uterus,  passing  farther  on  its  posteiior  than 
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anterior  surface.  The  structure  of  the  vagina  is  composed 
e.'cteriorly  of  an  erectile  vascular  tissue  lined  by  mucous 
membrane  ; this  is  irregular,  and  presents  near  the 
orifice  the  hymen,  a crescentic  fold,  the  remains  of 
which  form  the  carunculm  myrtiformes;  this  membrane 
possesses  a number  of  mucous  glands  and  follicles. 

'J'he  internal  organs  of  generation  in  the  female  are 
the  Uterus,  Ovaries,  and  Fallopian  tubes. 

The  Uterus  is  situated  in  the  pelvis,  between  the 
bladder  and  rectum ; pyriform  in  shape,  its  superior 
fundus  larger,  is  turned  upwards  and  forwards,  its  infe- 
rior fundus  directed  a little  backwards  is  rounded,  and 
terminates  by  a slight  expansion,  behind  which  is  the 
cerrnx  nteri ; the  anterior  and  posterior  surfaces  some- 
what flattened  are  partially  covered  by  peritoneum  ; its 
edges  rounded  afford  attachment  to  the  broad  ligaments, 
and  at  the  superior  extremity  to  the  Fallopian  tubes 
and  ligaments  of  the  ovary. 

The  structure  of  the  uterus  is  composed  of  an  ex- 
ternal serous  partial  covering  from  the  peritoneum,  be- 
neath which  is  a peculiar  firm  tissue,  about  half  an 
inch  in  depth,  dense  as  cartilage,  and  composed  chiefly 
of  muscular  fibres  ; its  inferior  is  lined  by  mucous  mem- 
brane, covered  by  columnar  ciliated  epithelium,  and 
presents  numerous  follicles,  erroneously  described  as 
glands.  Small  transparent  vesicular  elevations  of  these 
structures  about  the  os  and  cervix  uteri  are  called  the 
Ofula  of  Naboth.  The  cavity  of  the  uterus  commences 
at  the  os,  or  mouth;  this  is  a transverse  aperture,  hence 
os  tincce,  which  leads  into  the  general  cavity ; this 
widens  a little  in  the  centre,  and  branches  off  on  either 
side,  and  superiorly  into  a small  canal  which  leads  into 
the  Fallopian  tubes. 

The  Fallopian  tubes,  one  on  each  side,  proceed  from 
the  superior  and  lateral  portion  of  the  uterus  outwanls 
to  the  extent  of  about  four  inches,  contained  in  the 
broad  ligament,  and  terminate  in  tho  irregular  expan- 
sion, the  corpus  fimbriatiim  ; the  cavity  of  the  Fallopian 
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tube  is  small,  ami  temvinates  on  the  corpus  fimbriatuin 
by  a small  aperture,  mornits  diaholi. 

' The  Ovaries,  or  female  testes,  are  attached  also  to 
the  superior  end  of  the  uterus  immediately  behind  the 
Fallopian  tubes.  They  are  contained  in  the  broad 


• Fig.  35. — Lateral  view  and  section  of  the  female  pelvis,  right 
side:  the  bladder,  rectum,  aud  uterus  are  represented  as  entire; 
the  vagina  is  laid  open  longitudinally  to  show  the  os  uteri  exter- 
num, or  os  tincte.— 1,  the  urinary  bladder ; 2,  the  remains  of  the 
urachus ; 3,  points  to  the  clitoris ; 4,  the  urethra ; 6,  the  pouch  of 
the  rectum  where  it  has  no  peritoneal  covering;  6 is  placed  a 
short  way  above  the  sphincter;  7,  the  fimbriated  extremity  of 
the  right  Fallopian  tube ; 8,  the  right  ovarium ; 9,  the  fundus 
of  the  uterus;  10,  one  of  the  round  ligaments;  11,  mucous  sur- 
face of  the  vagina : the  figures  are  placed  close  to  the  os  tinea:, 
or  ot  uteri  externum . 


Fig.  35.* 
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ligament,  and  are  attached  to  the  uterus  hy  an  imper- 
vious ligament.  The  ovaries  are  covered  by  perito- 
Fiff.  36.* 


» Fie  36 --Muscles  of  the  female  perina:um.— o,  glans  clito- 
ridis-  6.  erector  clitoridis;  c,  vestibule;  d,  nions  veneris  mid  sub- 
mucous surface  of  the  greater  labia;  e,  left  crus  chtondis; 
f,  const rictor  vaeinm;  g,  meatus  urinarius ; A, 
levator  ani ; i,  einiincter  ani ; k,  gluteus  maiimus ; /.  orifice  and 
upper  wall  of  the  vagina. 
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neum,  beneath  which  is  a fibrons  coat ; the  interior  is 
composed  of  a number  of  vesicles,  Oraajian  vesicles, 
from  six  to  ten  or  twelve  on  each  side.  Immediately 
above  the  ovary  in  the  broad  ligament,  between  it  and 
the  Fallopian  tube,  is  the  organ  of  Rosenmiiller,  called 
ahso  the  parovarium  or  epoophoron,  the  remains  of  a 
fcetal  structure. 

The  Uterus  is  supplied  with  blood  by  the  uterine 
arts,  from  the  int.  iliac ; its  veins  terminate  in  the  int. 
iliac  veins ; its  nerves  are  derived  from  the  sympathetic. 
The  ovaries  receive  their  supply  of  blood  from  the  sper- 
matic arteries. 

The  Ligamentum  teres  is  an  analogue  to  the  sper- 
matic cord  in  the  male,  although  it  does  not  peiform 
any  special  function.  It  is  composed  of  cellular  tissue, 
nerves,  &c.,  and  stretches  from  the  upper  ext.  of  the 
uterus,  in  front  of  the  Fallopian  tubes,  to  the  labium 
pudendi. 

The  perinseum  in  the  female  is  comparatively  un- 
important ; it  extends  from  the  fourchette  backwards 
to  the  anus,  and  has  muscles  analogous  to  those  in  the 
male. 
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CHAPTER  V. 

THE  INPEUIOR  OE  LOWER  EXTREMITIES 

Are  connected  to  the  trunk  by  numerous  muscles  and 
ligaments ; the  former  extend  from  the  pelvis  and 
spine,  the  latter  form  the  ligaments  of  the  hip-joint. 

Beneath  the  integuments  covering  the  lower  extre- 
mities is  found  a quantity  of  superficial  fascia,  or  loose 
subcutaneous  areolar  tissue.  It  contains  numerous 
superficial  blood-vessels,  nerves,  and  lymphatic  glands, 
of  these  the  largest  is  the  int.  saphena  vein,  which  may 
bo  traced  from  the  foot  upwards  to  its  termination  in 
the  femoral  vein.  The  arteries  are  chiefly  branches 
from  the  femoral,  the  nerves  from  the  anterior  crural 
and  lumbar  plexus. 

Beneath  this  is  a dense  layer  of  fascia,  the  fascia 
lata,  the  strongest  in  the  body,  which  not  only  invests 
the  museles,  but  sends  septa  in  between  them.  {ISte 
Fasciie.) 

Muscles  of  the  Lower  Extremity. 

Of  the  Hip- Joint,  7. 

Oluteus  maximus,  Or.  1,  post,  fifth  of  the  crista  ilii, 
and  rough  surface  beneath  it,  down  to  the  super,  semi- 
circular ridge ; 2,  from  the  lumbar  iascia  and  sacro- 
iliac ligaments ; 3,  from  the  sides  of  the  sacrum  and 
coccyx  and  post,  sacro-iliac  ligament;  4,  from  the 
fascia  of  the  gluteus  medius.  Ins.  by  a flat  thick 
tendon  into  an  irregular  longitudinal  surface,  leading 
from  the  great  trochanter  to  the  linea  aspera  of  the 
femur,  and  into  the  fascia  lata  just  below.  Use,  to 
extend,  abduct,  and  rotate  the  thigh  outw^ards;  to 
make  tense  the  fascia  lata,  and  to  fix  the  pelvis  on  the 
lower  extremity. 

Gluteus  medius,  Or.  1,  from  the  ant.  three-fourths 
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of  tlie  crista  ilii  and  ant.  sup.  Fig-  37.* 

spinous  process ; 2,  from  the 
surface  of  the  ilium  between  its 
two  curved  lines.  Ins.  into  the 
outer  part  of  the  great  trochan- 
ter. Use,  to  abduct  the  thigh; 
the  posterior  fibres  rotate  the 
limb  outwards,  the  anterior  in- 
wards. 

Gluteus  minimus,  Or.  from 
the  inf.  curved  line  and  surface 
of  the  ilium  down  to  the  sup. 
margin  of  the  acetabulum  ; Ins.  ,• 
ant.  half  of  the  margin  of  the 
great  trochanter.  Use,  similar 
to  the  last. 

Pyriformis,  Or.  1,  by  three 
slips  from  the  ant.  surfaces  of  “ 
the  seeond,  third,  and  fourth 
divisions  of  the  sacrum ; 2,  from 
the  ant.  surface  of  the  great 
sciatic  ligament,  and  upper  edge 
of  the  notch.  Ins.  post,  part  of 
the  margin  of  the  great  trochan- 
ter. Use,  to  abduct  and  rotate 
the  thigh  outwards. 

Obturator  internus.  Or.  1, 
from  the  inner  surface  of  the 
obturator  fascia  and  fibrous  arch 
of  the  obt.  vessels ; 2,  from  the 
bony  margin  of  the  foramen  and 
surface  of  the  ischium,  between 

■'  Fiff.  37. — M useles  of  the  posterior 
region  ot  the  tiauncli  and  thigh.— a, ex- 
ternal abdominal  ob  iique ; b,  portion  of  the  gluteus  mediiis;  S,  glu- 
teus maiimus ; c,  attachment  of  this  muscle  to  the  aponeurosis 
which  has  been  cut  through  and  removed  ; d,  vastus  externus; 
f,  f,  biceps  flexor  cruris;  o,  semi-membranosus;  m,  semi-ten- 
diiiosuB ; )!,  I,  k,  gracilis  aud  sartorius  ; g,  h,  i,  heads  of  the  gas- 
ti  ocnemii  muscles. 
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it  and  the  sciatic  notch  ; 3,  from  the  upper  edge  of  the 
true  pelvis.  Ins.  into  the  digital  fossa.  Use,  to  abduct 
and  rotate  the  thigh  outwards. 

Gemelli  (accessory  fibres  of  the  obt.  int.),  Or.  the 
upper  one,  from  the  spine  of  the  ischium ; the  lower 
one,  from  its  tuberosity ; they  enclose  the  obt.  tendon, 
into  which,  and  into  the  digital  fossa,  they  are  inserted ; 
the  upper  one  is  sometimes  absent.  Use,  to  abduct  and 
rotate  the  thigh  outwards. 

Obturator  externus.  Or.  ant.  and  lower  part  of  the 
obturator  membrane,  and  corresponding  portions  of  the 
margin  of  the  foramen ; its  tendon  passes  in  a groove 
between  the  tuber  ischii  and  the  edge  of  the  aceta- 
bulum, winds  round  the  neck  of  the  femur,  to  be  Ins. 
into  the  digital  fossa  below  the  other  muscles.  Use,  to 
abduct  and  rotate  the  thigh  outwards. 

The  adductor  and  external  rotatory  muscles  of  the 
thigh  are  seven  in  number,  and  arise  successively  in  a line 
which  may  be  traced  along  the  sides  of  the  lumbar 
vert.,  crista  ilii,  pectineal  line,  body  and  ramus  of  the 
pubis,  and  I'anius  and  tuberosity  of  the  ischium. 

Psoas  minor.  Or.  sides  of  the  bodies  of  the  last 
dorsal  and  the  first  (and  sometimes  the  second)  lumbar 
vertebrae ; its  narrow  tendon  extends  to  be  Iis.  into 
the  ilio-pectineal  line,  and,  by  its  outer  edge,  into  the 
fascia  iliaca : it  tenses  that  fascia,  and,  by  thus  con- 
fining the  two  following  muscles  in  their  places,  may  be 
deemed  their  accessory.  It  also  acts  uj)on  the  vert. 
column  and  pelvis. 

Psoas  magnus.  Or.  by  slips,  the  intervals  between 
which  give  passage  to  the  spinal  nerves,  from  the  sides 
of  the  bodies  and  intervert.  substances  of  the  last  dorsal 
and  the  five  lumbar  vert.,  and  from  the  roots  of  the 
corresponding  transverse  processes ; Ins.  by  a tendon 
equally  shai’ed  by  the  iliacus,  into  the  smaller  trochanter. 
The  lumbar  plexus  of  nerves  is  embedded  in  its  sub- 
stance. Use,  to  flex  the  thigh  and  rotate  it  outwards, 
to  bend  the  body  forwards. 
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lliacus,  Or.  1,  from  the  margin  t’ig-  38.* 

and  the  entire  surface  of  the  iliac 
fossa ; 2,  from  the  two  ant.  spinous 
processes ; 3,  from  the  base  of  the 
sacrum ; 4,  from  the  capsule  of 
the  hip-joiut.  Jjis.  with  the  tendon 
of  the  psoas  mag.  into  the  smal- 
ler trochanter.  Use,  to  flex  and 
rotate  the  thigh  outwards.  These 
two  muscles  pass  in  front  of  the 
capsular  lig.  of  the  hip-joint,  from 
which  they  are  separated  by  a 
large  bursa  mucosa. 

Fectineus,  Or.  1,  from  the  spine 
of  the  pubis  and  the  pectineal 
line ; 2,  from  the  inf.  surface  of  an 
aponeurosis  continued  from  Gim- 
hemat’s  ligament.  Ins.  into  the 
commencement  of  a line  leading 
from  the  trochanter  minor  to  the 
linea  aspera  ; separated  from  the 
psoas  by  the  femoral  artery,  it  lies 
in  front  of  the  quadra tus  femoris. 

Use,  to  adduct,  flex,  and  rotate 
the  thigh  outwards. 

Adductor  longus.  Apparently 
continuous  at  its  origin  with  the 
pectineus.  Or.  by  a flat  tendon 
from  the  spine  of  the  pubis  ; 

Ins.  into  the  middle  third  of 
the  linea  aspera,  in  front  of  the 
adductor  magnus. 

* Pig.  38.— Deep  dissection  of  the 
muscles  of  the  thigh,  left  side.— a,  ten- 
dinous origin  of  the  rectus;  I,  pectineus; 

A:,  adductor  longus ; A,  adductor  magnus  ; b,  tendinous  attachment 
of  the  gluteus  medius;  c,  e.f,  capsular  ligament;  a portion  of  the 
obturator  cxteruus  is  seen  here;  d,  altachnicnt  of  the  lliacus  and 
psoas  magnus  to  the  smaller  trochanter. 
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3®-*  Adductor  brevis,  Or.  body  of 

the  pubis  below  the  spine  and 
between  the  gracilis  and  obtura- 
tor extemns ; Ins.  in  front  of 
the  adductoi’  magnus,  into  the 
line  leading  from  the  trochanter 
minor  to  the  linea  aspera,  be- 
low the  Ins.  of  the  pectinens. 
The  three  last  muscles  lie  on  a 
plane  anterior  to  that  occupied 
by  the  two  following. 

Adductor  maynus,  Or.  1, 
ramus  of  the  pubis  and  is- 
chium ; 2,  lower  part  of  the 
tuberosity  of  the  ischium.  Ins. 
fleshy  into  the  whole  length  of 
the  middle  ridge  of  the  linea  as- 
pera, and  into  a line  leading 
trom  it  to  the  great  trochanter 
above,  and  to  the  inner  condyle 
below;  2,  by  a tendon,  into  a 
tubercle  on  the  post,  and  upper 
part  of  the  inner  condyle.  An 
opening  exists,  between  the  two 
portions,  at  the  lower  third  of 
the  thigh,  formed  espec  ially  for 
the  transmission  of  the  femoral 
vessels,  to  the  sheath  of  which 
its  edges  are  united.  Use,  the 
three  adductors  adduct,  flex,  and 
rotate  the  thigh  outwards. 

• Fig  39. — Intended  to  show  the 
precise  form  and  attachments  of  the 
adductor  magnus  muscle,  left  side. — 
a,  bifurcated  tendon  of  the  rectus, 
the  muscle  Itaving  been  removed ; 4, 
trochanter  major;  c,  capsular  ligament  of  the  hip-joint;  d, 
trochanter  minor  ; /,  obturator  externus ; g,  symphysis  and  crest 
of  the  pubes.  The  peetineus  has  been  removed  to  show  4,  the 
three  adductors ; i,  shaft  of  the  femur. 
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Muscles  of  the  front  and  sides 
of  the  thigh,  No.  7. 

Tensor  vagince  femoris,  Or. 
by  a tendon,  Irom  tlie  crista  and 
ant.  sup.  spinous  process  of  the 
iliiun,  between  the  sartorius 
and  glutijeus  medius ; it  is  also 
attached  to  the  aponeurosis  of 
the  latter  muscle ; it  descends 
slightly  backwards  to  be  Ins. 
between  two  lamellse  of  the 
fascia  lata,  at  about  the  upper 
third  of  the  thigh.  Use,  to  make 
tense  the  fascia,  and  rotate  the 
thigh  inwards. 

itlartorius,  Or.  ant.  and  sup. 
iliac  spinous  process,  with  the 
tensor  fascia,  and  from  half  of  the 


* Fig.40.— Front  of  the  leftthigh.— 

a,  superior  and  anterior  spinous  pro- 
cesses ot  the  ilium  j 6,  tensor  and  fore- 

part  of  the  gluteus  medius ; d,  rectus;  »,  sartorius;  o,  gracilis 
n peetineus ; »,  united  mass  of  the  psoas 

».  A.  iti/i  heads  of  the  tibialis  amicus  and  extensors  cut  across. 
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Quadratus  femoris,  quadri- 
lateral, Or.  from  the  outer  edge 
of  the  tuberosity  of  the  i.schiura, 
and,  frequently,  from  the  ramus 
of  that  bone.  Ins.  into  the  line 
leading  from  the  trochanter  ma- 
jor to  the  linea  a.spera : it  ap- 
pears to  be  a continuation  of  the 
ad.  mag.,  from  which  it  is  only 
separated  by  the  int.  circumflex 
artery.  Use,  to  adduct  and 
rotate  the  thigh  outw'ards. 


Fig.  40.* 
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Fig.  41 .* 


interspinous  notch.  Its  tehdun 
expands  to  be  Ins.  into  the 
crista  of  the  tibia,  just  below  its 
tuberosity:  its  expansion  covers 
the  tendons  of  the  gracilis  and 
senii-tendinosus  ; it  also  streng- 
thens the  fascia  of  the  leg.  Use, 
to  flex  the  thigh,  adduct,  and 
rotate  it  inwards  ; also  to  flex 
the  leg  on  the  thigh  obliquely  so 
as  to  cross  over  the  opposite  limb. 

Gracilis,  Or.  by  a thin  ten- 
don, from  the  inner  part  of  the 
pubic  symphysis,  from  the  spine, 
to  the  ramus  of  the  ischium,  in- 
ternal to  the  adductor  magnus. 
Ins  into  the  crista  of  the  tibia, 
above  the  semi-tendinosus.  The 
spreading  of  these  muscles  at 
their  insertions  is  termed  by  the 
French  anatomists,  palle  d’Oie. 
Use,  to  adduct  the  leg  and  thigh, 
to  bend  the  knee,  and  turn  the 
leg  inwards. 

Quadriceps  extensor. 

Rectus  femoris.  Or.  1,  by  a 
straight  tendon  from  the  inf. 
iliac  spinous  process;  2,  by  a 
reflected  tendon  from  a fossa, 
just  above  the  edge  of  the  aceta- 

• Fig.  41 . — Muscles  of  the  left  thigh , 
deeper  dissection.— A-,  pectineus;  i, 
adductor  loiigus  gracilis;  /,  vas- 
tus internus ; e,  tendon  of  the  sartorius 
cut  across ; d,  rectus ; a,  tensor  fascia: ; 
c.  vastus  eitemus;  /,  portion  of  the 
aponeurosis  left  covering  the  kucc- 
joint. 
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buliim.  Ins.  by  a strong  tendon, 
which  it  shares  with  the  vasti  and 
crureiis,  into  the  ant  surface,  and 
edge  of  the  upper  half  of  the 
patella.  Use,  to  extend  the  leg 
on  the  thigh,  to  flex  this  on  the 
pelvis. 

Vastus  e.r,ternus,  Or.  1,  base  and 
ant.  part  of  the  great  trochanter; 
2,  from  the  tendinous  ins.  of  the 
gluteus  max.  and  short  head  of  the 
biceps,  and  from  the  outer  edge  of 
the  whole  length  of  the  linea  as- 
pera.  Ins.  into  the  external  side 
of  the  common  tendon  and  the 
patella  : it  covers  the  ext.  part  of 
the  crureus  at  its  origin.  Use,  to 
extend  the  knee,  and  rotate  the 
leg  outwards. 

Vastus  internus.  Or.  1,  inter- 
trochanteric line,  and  whole  length 
of  the  inner  edge  of  the  linea  as 
pera;  2,  inner  surface  of  the  femur. 
Ins.  into  the  inner  edge  of  the 
common  tendon,  and  the  p.itella, 
and  by  an  aponeuro.sis,  which 
covers  the  inner  side  of  the  knee- 
joint,  into  the  head  of  the  tibia. 
Use,  to  extend  the  knee,  and  rotate 
the  leg  inwards. 

Orureus,  inseparable  from  the 

* Fig.  42.— Deeper  dissection  of  the 
muscles  ot  the  left  thigh. — I,  bifurcated 
origin  of  the  rectus  muscle;  k,  pectineus; 
i,  adductor  longus;  h,  gracilis;/,  vastus 
internus ; e,  po.sition  of  the  internal 
lateral  ligament  of  the  knee-joint;  d, 
tendon  of  the  rectus;  c, vastus  externus ; 
a,  h,  attachments  of  the  gluteus  mediiis 
and  minimus. 
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last  m.,  Or.  fleshy  from  the  ant.  and  ext.  surface  of  the 
upper  three-fourths  of  the  femur,  commencing  at  the  ant. 
in  ter- trochanteric  line.  Ins.  upper  edge  of  the  patella 
with  thecoinmon  tendon,  and  into  the  synovial  membrane 
behind  it.  A large  bursa,  which  sometimes  communi- 
cates with  the  joint,  is  placed  between  its  tendou  and 
the  femur.  The  common  tendon,  before  it  reaches 
the  patella,  is  separable  into  three  portions  : the  ante- 
I'ior  one  belongs  to  the  rectus,  the  middle  to  the  vastus 
externus,  and  the  last  to  the  vastus  internus  and  cru- 
reus.  The  ligameutum  patella  continues  them  from 
the  anterior  surface  and  margin  of  the  lower  half  of  the 
patella,  to  the  tuberosity  of  the  tibia.  Use,  to  extend 
the  knee. 

Muscles  on  the  posterior  part  of  the  Thigh,  3 Flexors. 

Biceps,  flexor  cruris,  Or.  1,  hy  its  long  head,  in 
common  with  the  semi-tendinosus,  from  the  outer  and 
posterior  margins  of  the  tuber  ischii,  immediately  below 
the  inferior  gemellus ; 2,  by  its  short  head  from  the 
linea  aspera,  from  the  ins.  of  the  gluteus  maximus,  to 
within  two  inches  of  the  outer  condyle.  Ins.  head  of 
the  fibula.  Its  tendon  also  expands,  to  strengthen  the 
ext.  lat.  lig.  and  fascia  of  the  leg.  Use,  to  flex  the 
knee,  the  long  head  will  extend  the  thigh  and  rotate 
the  limb  outwards. 

Semi-tendinosus,  Or.  tuber  ischii,  with  the  long  head 
of  the  biceps.  Ins.  into  the  crest  of  the  tibia,  beneath 
the  expanded  tendou  of  the  sartorius,  and  below  the 
tendon  of  the  gracilis,  to  which  it  is  joined.  Use,  to 
flex  the  knee,  and  rotate  the  leg  inwards ; to  extend  the 
thigh. 

Semi-memlranosus,  Or.  outer  part  of  the  tuber  ischii, 
ill  front  of  the  biceps  and  semi-tendinosus.  Ins.  back 
part  of  the  inner  tuberosity  of  the  tibia:  from  this 
point  a process  is  sent  diagonally  across  the  joint,  to 
the  inner  part  of  the  ext.  condyle,  so  as  to  form  the 
greater  part  of  the  lig.  posticum  ; another  winds,  in  a 
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groove  lined  by  synovial  membrane,  horizontally  round 
the  inner  tuberosity  oi  the  tibia,  into  which  it  is 
inserted ; and  a third  exjjands  over  the  popliteus  ru. 
Use,  to  extend  the  thigh,  to  flex  the  kuee,  and  rotate 
the  leg  inwards. 

In  the  dis.seetion  of  the  anterior  part  of  the  thigh  the 
great  vessels  and  nerves — viz.,  the  femoral  art.,  vein, 
and  anterior  crural  nerve — are  found. 

The  Femoral  art.  is  the  continuation  of  the  ext. 
iliac ; it  passes  beneath  Poupart’s  ligament,  having  the 
vein  to  its  inner  side,  the  ant.  crural  nerve  to  its  outer 
side,  and  at  some  disrimee  from  it;  -from  this  the  femoral 
art.  passes  downwards,  backwards,  and  inwards,  and 
finally  escapes  beneath  the  adductor  magnus  tendon 
into  the  popliteal  space,  and  assumes  the  name  of 
popliteal  art.;  its  principal  branch  is  the  profunda;  the 
femoral  vein  accompanies  the  art.,  at  first  lying  inter- 
nal to  it,  and  then  getting  posterior  to  it.  The  anterior 
crural  nerve  descends  into  the  thigh  between  the  psoas 
magnus  and  iliacus  internus  muscles,  and  soon  divides 
into  a lash  of  filaments  to  supjrly  the  principal  muscles 
ou  the  anterior  and  lateral  surfaces  of  the  thigh  ; its 
most  important  branch  is  the  int.  saphenous  nerve, 
which  accompanies  the  I’emoral  art.  in  its  lower  third, 
and  leaves  it  to  descend  with  the  anastomotica  magna 
to  the  knee,  below  which  it  joins  the  int.  saphena  vein. 

The  arteries  met  with  on  the  back  part  of  the  hip 
and  thigh  are  the  gluteal,  sciatic,  and  pudic  branches 
of  the  internal  iliac ; the  first  two  descend  into  the 
thigh,  the  last  is  lost  about  the  perinseum  and  organs 
of  generation. 

'J'he  nerves  are  the  great  and  lesser  sciatic  neives, 
branches  of  the  sacral  plexus. 
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Figr.  43.» 


Section  I. 

Of  the  Leg. 

Beneath  the  integu- 
ments of  the  leg,  as  in 
most  other  parts  of  the 
body,  is  found  the  super- 
ficial fascia;  in  it  are 
contained,  on  the  inner 
side  the  int.  saphena  vein 
and  saphenous  nerve  : on 
the  posterior  surface  the 
ext.  saphena  vein  and 
post,  saphenous  nerve  will 
be  found,  but  beneath  the 
fascia  of  the  leg  at  its 
upper  part. 

Beneath  the  superficial 
fasc'a  is  a strong  aponeu- 
rosis, the  lascia  of  the  leg, 
attached  on  either  side  to 
the  spines  of  the  tibia  and 
fibula.  On  raising  this 
will  be  found  the 


MuKcles  of  the  T^eg,  1 3. 
Those  in  front,  3. 
TibiaHs  anticus,  Or.  1 , 
from  the  upper  two-thirds 
of  the  ext.  surface  and 

* Fig.  43. — Muscles  of  the 
left  leg,  inner  side.— a,  vastus 
internus;  b,  c,  d,  musi-les 
of  the  inner  hamstrings ; /, 
gastrocnemius,  inner  head ; g, 
h,  i,  inner  surface  of  the  tibia ; 
n,  tibialis  anticus;  /.anterior  annular  ligament;  ra,  muscles  in 
the  sole  of  the  fool ; abductor  pollicis. 


PERONEUS  BREVIS. 
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crista  of  the  iibia,  as  far  as  the  outer  tuberosity ; 
2,  from  the  inner  half  of  the  interosseous  ligament,  from 
the  fascia  of  the  leg  and  septa.  Ins.  into  a tubercle 
on  the  first  cuneiform  bone,  and  base  of  the  first 
metatarsal  bone.  Use,  to  flex  the  ankle,  adduct  the  foot, 
and  to  raise  its  inner  edge  from  the  ground. 

Uxtensor  communis  digitorum,  Or.  1,  from  the  outer 
tuber  tibiae,  with  the  tibialis  anticus ; 2,  from  the 
whole  length  of  the  surface  of  the  fibula,  in  front  of 
the  interosseous  ligament,  and  slightly  from  that  lig., 
from  the  crural  fascia  and  septa.  Ins.  by  four  tendons 
into  the  phalanges  of  the  four  lesser  toes,  like  the  cor- 
responding m.  of  the  arm.  The  outer  fibres  of  the  inf. 
third  of  the  muscle  are  attached  to  a fifth  tendon.  Use 
to  extend  the  toes  and  flex  the  ankle. 

Extensor  proprius  poUicis,  Or.  middle  third  of  the 
ant.  surface  of  the  fibula  covered  by  the  last  m., 
slightly  from  the  interosseous  ligament,  from  the  crural 
fascia  and  septa;  Ins.  by  two  fasciculi  into  the  first  and 
second  phalanges.  Use,  to  extend  the  great  toe  and  flex 
the  ankle. 

Musdes  on  the  Older  part  of  the  Leg,  3. 

Peroneus  longus.  Or.  1,  outer  and  fore  part  of  the 
head  of  the  fibula,  and  ext.  surface  of  the  upper  two- 
thirds  of  that  bone ; 2,  slightly,  fi-om  the  inner  tuber 
tibiae,  with  the  common  extensor  from  the  crural  fascia 
and  septa.  Ins.  into  a tubercle  on  the  outer  part 
of  the  base  of  the  first  metatarsal  bone  ; its  tendon 
crosses  the  foot  above  all  the  other  soft  parts,  lodged 
in  a groove  in  the  cuboid  bone.  Use,  to  extend  the 
ankle,  turn  the  foot  outwards,  and  raise  its  outer 
edge. 

Peroneus  hrevis.  Or.  lower  half,  of  the  outer  and 
posterior  surface  of  tho  fibula  ; Ins.  base  of  the  fifth 
(sornetimes  also  of  the  fourth)  metatarsal  bone.  Use, 
similar  to  ihe  last. 
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P's;-  -iu*  Peroneus  tertius.  The 

external  fibres  of  the  lower 
third  of  the  ex.  com.  ui. 
terminate  in  a tendon 
which  is  Ins.  into  the  up- 
per surface  of  the  fifth 
metatarsal  bone,  just  in 
front  of  the  last  muscle. 
Use,  to  flex  the  ankle,  raise 
its  outer  edge,  and  abduct 
the  foot. 

Muscles  on  the  haclc  of 
the  Leg,  7. 

Superficial  set,  4. 
Oaslrocnemius,  Or.  by 
two  heads,  each  of  which 
are  attached  to  a depres- 
sion on  the  upper,  outer, 
and  back  part  of  each  con- 
dyle, and  condyloid  ridges ; 
the  inner  one,  the  larger', 
just  behind  the  tendon  of 
the  abductor  mag. ; the 
outer  one,  just  above  the 
tendon  of  the  popliteus. 
The  resulting  two  fleshy 

• Fig.  41.— Left  leg,  external 
side.— tt,  biceps ; 4,  c,  vastus 
externus ; d,  e,  f,  g,  gastro- 
cnemius aud  leudu  Achillis ; 
k,  I,  A,  I,  point  to  the  tibialis 
j ^ ^ _ anticus,  extensor  proprius 

pollieis,  extensor  communis, 
f peroneus  tertius,  and  peroneus 

/I  V * brevis,  seen  iu  succession, 
commencing  at  the  crest  of  the 
tibia,  and  proceeding  outwards  to  tlie  hbulu;  p,  o,  »,  external 
side  of  the  foot  aud  portion  of  the  abductor  miuimi  digit! . 
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bellies  are  united  in  a rapbci,  a little  below  the  joint, 
and  terminate  at  the  middle  of  the  leg,  in  a flat  tendon, 
which  almost  immediately  becomes  a part  of  the  tendo 
Acliillis.  Use,  to  extend  the  ankle-joint,  to  raise  the 
body  in  walking,  to  flex  the  knee-joint. 

Plantaris,  Or.  ext.  condyloid  line,  and  flbrous  cap- 
sule over  the  outer  condyle  ; its  long  narrow  tendon 
runs  to  the  inner  edge  of  the  tendo  Achillis,  to  be  Ins. 
into  the  calcaneum,  or  merely  into  the  fatty  tissue, 
before  the  insertion  of  that  tendon.  Sometimes  double. 
Use,  to  aid  the  preceding. 

Sole%is,  Or.  1,  tendinous,  from  the  inner  and  back 
part  of  the  head  of  the  tibia,  and  aponeurotic,  from 
the  post,  surface,  and  outer  edge  of  the  upper  third, 
of  the  fibula  ; 2,  from  the  popliteus  fascia  post,  oblique 
line  of  the  tibia,  and  from  a third  of  its  inner  edge  : 
just  below,  its  tendon,  with  that  of  the  gastrocnemius, 
forms  the  tendo  Achillis,  which  is  Ins.  into  the  lower 
and  back  part  of  the  calcaneum.  Use,  to  extend  the 
ankle  ami  assist  the  progression  by  raising  the  os  caleis 
I'rom  the  ground. 

Popliteus,  Or.  narrow,  from  a fossa  on  the  back 
part  of  the  outer  condyle  of  the  femur ; Ins.  broad, 
into  all  the  triangular  surface  of  the  tibia,  above  its 
oblique  line  ; the  tendon  is  covered  by  the  ext.  lat. 
ligament,  and  surrounded  by  the  synovial  membrane 
ol  the  joint.  Use,  to  flex  the  knee,  and,  when  flexed,  to 
turn  the  leg  inwards. 

Deep  set,  3. 

Tibialis  p>osticus,  lies  in  the  posterior  interosseous 
space  ; Or.  by  two  fleshy  slips,  between  which  pas.'es 
the  ant.  tib.  art. ; one  from  the  oblique  line  of  the 
tibia,  below  the  popliteus,  soleus,  and  common  flexor  ; 
the  other  from  the  inner  edge  of  the  fibula,  below  the 
soleus ; also,  the  whole  of  the  interosseous  ligament, 
and  adjoining  surface  of  the  fibula.  Ins.  with  a sesa- 
moid bone,  into  a tubercle  on  the  iuner  side  of  the 
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scaphoid  bone.  Use,  to  extend  the  ankle,  and  raise 
the  inner  edge  of  the  font  from  the  ground. 

Flexor  digitorum  commuvis  perfe/ram,  Or.  posterior 
Fig.  46.*  surface  of  the  tibia,  between  the 
e U.C  oblique  line  and  a point  two  inches 

Fig.  46.t 


* Fig.  4-5.— Dorsum  of  the  foot,  left  side. — «,  pcroncus;  d, 
tibi.alis  antieus;  c,  extensor  pollicis;  g,h,  small  portion  of  the 
aliduetor  pollicis ; »»,  origin  of  the  extensor  brevis;  A,  aponeu- 
rotic sheaths  binding  down  the  extensor  tendons;  /,  t,  a portion 
of  the  abductor  minimi  digiti. 

t Fig.  4fl. — Deep  dissection  of  the  dorsum  of  the  foot. — a,  ex- 
tensor brevis  communis;  b,  abductor  minimi  digiti;  d,d,c,e, 
tendinous  attachments  of  the  dorsal  and  plantar  interosseal 
niitscles. 
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above  Uie'iimer  malleolus;  Ins.  into  the  last  phalanges 
of  the  four  smaller  toes,  like  the  corresponding  muscle 
of  the  fingers.  Use,  to  flex  the  toes,  to  extend  the 
ankle,  and  assi.-t  in  raising  the  body  from  the  ground  in 
progression. 

Flexor  poUicis  iKclis,  the  largest  muscle  of  this  set. 
Or.  inf.  two-thirds  of  the  post,  surface  of  the  fibula  : 
Ins.  into  the  last  phalanx  of  the  great  toe,  like  the 
corresponding  muscle  of  the  thumb.  Use,  to  flex  the 
great  toe  and  extend  the  ankle. 

Muscles  of  the  Foot. 

Of  the  Dorsum,  1. 

Dorsalis  pedis,  or  extensor  brevis  communis.  Or. 
from  the  outer  and  upper  part  of  the  caicaneum,  and 
adjoining  portion  of  the  ext.  calcaneo-cuboid  ligament; 
Ins.  by  four  tendons,  of  which  the  last  three  are  Ins. 
into  the  expansion  of  the  common  extensor  tendons  on 
the  first  phalanges  of  the  second,  third,  and  fourth 
toes,  and  the  first  into  the  base  of  the  first  phalanx  of 
the  great  toe.  Use,  to  extend  the  four  inner  toes. 

The  Sole  of  the  Foot. 

The  integuments  covering  the  sole  of  the  foot  are  re- 
markably dense,  particularly  where  exposed  to  pressure, 
as  on  the  heel  and  outer  side  of  the  foot ; beneath  these 
is  a thick  layer  of  adipose  substance,  collected  into 
small  masses  so  as  to  form  an  elastic  cushion  to  pre- 
serve the  subjacent  parts  from  iiijmy  in  progression; 
beneath  this  is  a dense  layer  of  fibrous  tissue,  the 
plantar  aponeurosis ; triangular  in  shape,  it  is  attached 
posteriorly  by  its  apex  to  the  tubercles  on  the  os  calcis, 
passes  forwards,  spreads  out,  and  divides  into  three 
portions  : of  these  the  central  is  the  strongest,  the  outer 
the  next  in  strength,  and  the  inner  the  weakest ; these 
send  in  processes  between  the  muscles;  the  lateral  are 
attached  to  the  sides  of  the  tarsus  and  metatarsus,  the 
central  portion  divides  anteriorly  into  five  fasciculi, 
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^yhich  again  subdivide,  and  are  attached  to  the  lateral 
ligaments  of  the  metatarso-phalangeal  articulations, 
leaving  intervals  for  the  passage  of  the  digital  tendons, 
vessels,  and  nerves.  Beneath  this  are  the 

Plantar  Muscles,  19. 

Of  the  Inner  Edge,  4. 

Abductor  polHcis,  Or,  1,  from  the  inner  tubercle  of 
the  ealenneum  ; 2,  from  the  int.  annular  lig.  and  plantar 
fascia.  Ins.  into  the  int.  sesam.  bone  of  the  base  of 
the  first  phalanx  of  the  great  toe,  with  the  inner  head 
of  the  flexor  brevis.  Use,  to  abduct  the  great  toe. 

Flexor  brevis  poUieis,  Or,  from  the  two  last  cunei- 
form bones,  and  from  the  ant.  part  of  the  calcaneum 
and  their  ligaments ; Ins.  by  two  heads  with  the  ab- 
ductor and  adductor  pollicis,  into  the  sesamoid  bones  and 
base  of  the  first  phalanx.  Use,  to  flex  the  first  joint  of 
the  great  toe. 

Adductor  pollicis  is  placed  in  the  hollow  formed  by 
the  lower  surfaces  of  the  four  last  metatarsal  bones  ; Or. 
cuboid  and  bases  of  the  three  last  metatarsal  bones,  and 
from  the  sheath  of  the  peroneus  long,  tendon  ; Ins.  with 
the  outer  head  of  the  last  m.  into  the  ext.  sesamoid 
bone.  Use,  to  adduct  and  flex  the  great  toe. 

Adductor  seenndus  vel  transversus  pedis.  Or.  from 
the  head  of  the  last  metatarsal  bone,  and  phalangeal 
ligaments  of  the  two  next ; Ins.  outer  edge  of  the  first 
phalanx  of  the  great  toe,  close  to  the  last  muscle. 

Muscles  of  the  outer  Edge  of  the  Foot,  2-3. 

Abductor  minimi  digiti.  Or.  from  the  ext.  tubercle 
of  the  calcaneum,  and  sometimes  from  the  base  of  the 
last  metatarsal  bone  ; Ins.  outer  side  of  the  base  of  the 
first  phalanx  of  the  little  toe.  Use,  to  abduct  and  flex 
the  little  toe. 

Flexor  digiti  minimi  resembles  an  interosseous  m. 
Or.  base  of  the  fifth  metatarsal  bone  and  adjoining 
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ligaments ; Ins.  on  the  outer  part  of  the  base  of  tlie 
first  phalanx.  A few  fasoiculi  from  the  same  origins 
may  sometimes  be  traced  to  the  whole  of  the  outer 
edge  of  the  fifth  metatarsal  hone.  These  might  be 
called  opponens  digiti  minimi.  Use,  to  flex  and  adduct 
the  little  toe. 

Fig.  ■i?.* 

Muscles  in  the  3Iiddle  of 
the  Foot,  13. 

Flexor  brevis  perforatus. 

Or.  1,  from  the  calcanenm, 
between  the  tubercles ; 2,  from 
the  plantar  fascia,  and  septum  e 
on  each  side.  Ins.  by  slips, 
into  the  four  smaller  toes, 
like  the  flexor  perforatus  of 
the  hand.  Use,  to  flex  the 
four  outer  toes. 

Flexor  accessorius,  Or.  in- 
ferior surface  of  the  calcan., 
and  calcan.  scaphoid  liga- 
ment; Ins.  1 into  the  outer 
edge  of  the  tendon  of  the 
common  flexor ; 2,  streng- 
thened by  a process  from  tbe 
tendon  of  the  flex.  long,  pol., 
into  the  upper  surfaces  of  each 
tendon  of  the  common  flexor. 

Use,  to  flex  the  toes  with  or 
without  the  long  flexor. 

Lumbricales  resemble  pre- 
cisely the  corresponding  fasciculi  in  the  hand.  Use,  to 
adduct  and  flex  the  four  outer  toes. 

• Fig.  7.— a,  tendinous  commencement  of  the  abductor  minimi 
digiti;  b,  adductor  or  abductor  polliois  pedis;  d,  d,  tendons  of  the 
interosseal  muscles;  c,  e,g,f,  point  to  the  course  of  tlie  abductor 
minimi  digiti. 
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The  Interossei  are  seven  in  number,  as  in  the  Land — 
viz.,  four  dorsal,  and  three  plantar,  the  farmer  being 
abductors,  the  latter  adductors  ; but,  in  the  foot,  the 
median  line,  or  axis  of  the  second  toe,  must  be  taken  as 
the  fixed  point.  The  first  dorsal  interossious  muscle  is 
attached  to  the  tibial  side  of  the  second  toe  ; the  second, 
to  the  fibular  side  of  the  same  toe  ; the  third,  to  the 
fibular  side  of  the  third  toe  ; the  fourth,. to  the  fibular 

Fig.  48,*  fig.  49. t 


♦ Fig.  48. — c,  Oexor  iongus  digitorum : h,  flexor  ocecssorius; 
e,  flexor  iongus  poliicis ; /,  g,  flexor  brevis  minimi  digiti ; d,  d, 
tendons  of  tlie  plantar  interosseal. 

t Fig.  49. — a,  flexor  brevis  poliicis;  6,  tendon  of  the  adductor 
poliicis  (oblique) ; c,  transversus  pedis ; d,  flexor  brevis  minimi 
digiti. 
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Fi.le  of  the  fourtli  toe.  The  plantar  are  attached,  the 
first,  to  the  tibial  side  of  the  third  toe;  the  second,  to 
the  tibial  si<le  of  the  fourth  toe  ; the  third,  to  the  tibial 
side  of  the  fifth  or  little  toe.  _ _ • 

The  relations  of  the  parts  about  the  ankle-joint,  are 
as  follow  : — A.  Posteriorly,  1,  the  inner  malleolus,  and 
the  groove  and  sheath  containing  the  tendons  of  the 
tibialis  posticus  and  common  fli-xor ; 2,  the  tendon  of 
the  flexor  pollicis,  which  lies  close  to  the  calcaneum, 
separated  by  a space  of  an  inch  and  a quarter  from  the 
last-named  tendons ; 3,  the  post,  tibial  vessels  and 
nerve,  in  the  middle  of  this  space,  or  somewhat  nearer, 
the  flex.  pol.  tendon,  and  superficially,  the  intern, 
saphen.  nerve  and  vein  ; 4,  the  tendon  of  the  plantaris, ' 
tendo  Achillis,  and  tuberosity  of  the  calcaneum  ; 5,  the 
communicans  tibise  nerve,  ext.  saphena  rein,  and  more 
deeply,  the  termination  of  the  peroneal  artery  ; 6,  the 
ext.  malleolus,  and  immediately  behind  it,  the  tendons 
of  peronei  long,  et  brevis,  in  a single  groove  and  sheath.  ’ 
B.  Anteriorly,  1,  the  tendon  of  the  tibialis  anticus ; 2, 
that  of  the  ext.  pollicis;  3,  surfaces  of  the  tibia  and‘ 
astragalus  supporting  the  ant.  tibial  artery  and  nerve  ; 
4,  tendons  of  the  common  extensor,  and  tendon  of  the 
peroneus  tertius. 

In  the  dissection  of  the  leg  and  foot  the  principal 
vessels  and  nerves  met  with  are  the  anterior  and  pos- 
terior tibial  and  their  several  branches. 

The  femoral  art.  having  entered  the  popliteal  space 
assumes  the  name  of  popliteal ; this  descends  nearly  in 
the  centre  of  the  space,  and  at  the  lower  margin  of  the 
popliteus  muscle  divides  into  its  two  terminating 
branches,  the  anterit.r  tibial,  the  smaller,  and  the  pos- 
terior tibial.  The  anterior  tibial  art.  passes  forwards 
through  the  interosseous  space  and  descends  on  the  an- 
terior surface  of  the  interosseous  membrane,  passes  be- 
neath the  anterior  annular  ligament  of  the  ankle-joint, 
runs  forwards  and  inwards  to  the  cleft  between  the 
first  and  second  metatarsal  tones,  and  sinks  into  the 
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Bole  of  the  foot  to  anastomose  with  the  plantar  arteries; 
it  is  accompanied  in  the  lower  two-thirds  of  its  course 
by  the  ant.  tibial  nerve,  a branch  from  the  peroneal  or 
fibular. 

T\xe  posterior  tibial  art.  descends  obliquely  inwards 
along  the  posterior  surface  of  the  leg  resting  on  the 
deep  muscles,  passes  behind  the  internal  malleolus, 
enters  the  sole  of  the  foot,  and  terminates  in  the  ext. 
and  int.  plantar  arteries,  of  these  the  external  is  the 
larger  and  supplies  three  and  a half  toes  from  the  little 
toe  inwards,  the  int.  plantar  art.  supplies  the  one  and  a 
half  inner  toes. 

The  posterior  tib.  art.  is  accompanied  by  the  post, 
tib.  nerve,  which  terminates  like  it  in  the  side  of  the 
foot  in  two  plantar  nerves;  of  these  the  internal  is  the 
larger,  and  supplies  the  three  and  a half  inner  toes,  the 
ext.  supplies  the  remaining  one  and  a half  toes. 

Shortly  after  its  origin  the  post.  tib.  art.  gives  off  its 
largest  branch,  the  fibular;  this  descends  outwards 
along  the  back  of  the  fibula,  and  terminates  about  the 
ankle-joint.  It  is  not  accompanied- by  any  nerve. 
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CHAPTER  VI. 

FASGL®. 

Siiperjicial  fascia.  An  areolar  tissue,  connected  by 
numerous  filaments  to  the  dermis  ; its  principal  use  is 
to  render  the  skin  movable  on  the  subjacent  parts, 
and  to  protect  the  subcutaneous  vessels  and  nerves  : it 
may  also  be  considered  as  the  connecting  medium  be- 
tween the  skin  and  aponeurosis.  The  subcutaneous 
cellular  tissue,  superficial  fascia,  and  the  proper  invest- 
ment of  muscles,  tendons,  &c.,  are  modifications  of 
the  same  tissue,  and  in  some  regions  it  is  difiScult  to 
tell  where  the  one  begins  or  the  other  ends  ; in  others 
the  investing  fasciae  are  sufficiently  distinct,  but  no 
line  of  demarcation  distinguishes  the  subcutaneous 
tissue  from  the  so-called  superficial  fascia,  the  sepa- 
ration is  always  more  or  less  arbitrary  : thus,  in  the 
inguinal  region,  where  it  forms  a layer  of  some  impor- 
tance, the  adipose  substance  and  cellules,  so  frequently 
developed  in  large  quantities  beneath  the  skin,  must 
always  be  cut  through,  in  raising  the  latter  membrane, 
in  order  to  demonstrate  a superficial  fascia. 

Fascia,  aponeurosis.  These  terms  are  almost  indis- 
criminately employed  to  designate  those  layers  of  con- 
densed areolar  membranes,  which  as  sheaths,  septa, 
or  linings,  preserve  the  various  organs  of  the  body  in 
their  forms  and  relations.  The  fascia  transversalis 
is  an  example  of  the  latter,  and  the  fascia  lata  is  the 
best  specimen  of  a sheath.  This  fascia  surrounds  the 
whole  inferior  extremity,  and  sends  numerous  processes 
or  septa  from  its  inferior  surface,  some  of  which  form 
secondary  sheaths  for  the  muscles,  vessels,  and  nerves  of 
the  limb.  If  all  these  organs  could  be  removed  without 
linjnry  to  an  aponeurotic  investment  of  this  kind,  a 
(faithlul  outline  of  their  form  and  relative  position  would 
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still  remain  ; in  fact,  the  -n-liole  body,  if  it  could  be 
subjected  to  sueb  a process,  would  represent  a skeleton 
ot  cavities  and  tubes,  admirably  adapted  for  the  pro- 
tection and  support  of  tbeir  respective  organs. 

Fascia  cervicalis  (superficialis).  'J'be  superficial 
fascia  of  this  region  contains  a cutaneous  muscle,  the 
platysma  myaides  ; it  may  be  traced  from  the  median 
tine  completely  round  the  neck  ; above,  it  is  lost  with 
the  platysma  on  the  face;  and  below,  on  the  muscles 
of  the  chest ; on  the  sterno-mastoid  muscle  it  is  indenti- 
fied  with  the  next  fascia ; both  are  intimately  united 
elsewhere,  but  can  be  separated  without  much  diffi- 
culty. 

Fascia  cerv.  profunda.  A dense  aponeurotic  line 
extends  from  the  symphysis  of  the  chin  to  the  os 
hyoides,  and  onwards  to  the  inner  part  of  the  first 
bone  of  the  sternum ; from  each  side  of  this  line  the 
fascia  may  be  traced  round  the  neck  to  its  posterior 
part.  It  furni.shes  a sheath  for  the  sterno-mastoid 
muscle,  and  another  for  the  submaxillary  gland,  which 
is  thus  separated  from  the  parotid ; its  processes  form 
a sheath  for  the  carotid  artery,  jugular  vein,  and  vagus 
nerve,  another  for  the  onio-hyoid  muscle,  by  which  it 
is  enabled  to  pi'escrve  its  angular  directions,  and 
several  less  remarkable  for  the  remaining  organs,  lym- 
pha'.icB,  &c.,  in  this  region.  A layer  separates  the 
sternal  muscles  from  the  trachea,  and  descends  to  be 
connected  with  a dense  tissue,  which  so  strongly  ties  the 
great  vessels  to  the  inside  of  the  sternum ; according 
to  Todd  and  Bowman,  it  even  reaches  the  pericardium ; 
above,  the  deep  ceivical  fascia  is  attached  to  the  base 
of  the  jaw,  and  the  stylo-maxillary  ligament,  and  over 
the  parotid  to  the  zygoma ; below,  to  the  inner  side  of 
the  clavicle  and  first  none  of  the  sternum. 

Abdominal  Fascice  and  Aponeuroses. 

The  superficial  fascia  deserves  most  attention  in  the 
inguinal  and  crural  rcgii  ns  ; there  it  presents  a well- 
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developed  layer,  which  is  strongly  adherent  a little 
below  Poupart’s  ligament ; it  descends  on  the  thigh, 
and,  on  the  cord  and  testicle  to  form  one  of  the  scrotal 
coverings.  In  early  life  it  is  said  to  occupy  the  in- 
guinal canal,  as  a gnbernaculum  for  the  descent  of  the 
testis.  Its  crural  portion  is  loaded  with  lymphatic 
glands  and  small  vessels. 

Sheath  of  the  rectus.  The  int.  obliquus  muscle  ter- 
minates in  an  aponeurosis,  which  at  the  linea  semilur 
naris  is  intimately  united  to  that  of  the  transversalis 
m.,  and  then  splits  into  two  layers  ; one,  closely  united 
to  the  aponeurosis  of  the  ext.  oblique,  passes  to  the 
linea  alba  in  front  of  the  rectus  ; the  other,  with  the 
aponeurosis  of  tho  transversalis,  to  the  same  line  behind 
that  muscle  : but  where  the  rectus  covers  the  ribs,  and 
from  a point  midway  between  the  umbilicus  and  pubes 
to  the  pubes,  the  sheath  wants  its  post,  parietes,  inas- 
much as  the  four  conjoined  aponeuroses  there  pass  in 
f.ont  of  the  muscle. 

Sheath  of  the  quadratus  lumb.,  lumbar  fascice.  At 
the  outer  edge  of  the  quadratus  m.,  the  inter,  oblique 
and  transversalis  also  terminate  in  one  aponeurosis, 
which  immediately  afterwards  splits  into  three  layers. 
The  posterior  one  passes  behind  the  common  origin  of 
the  longissimus  dorsi  m.  to  the  tips  of  the  lumbar  spi- 
nous processes  : it  is  confounded  with  the  apon.  of  the 
ser.  post.  inf.  and  latissimus  dorsi  muscles.  The  middle 
one  passes  between  the  long,  dorsi  in.  and  the  quadra- 
tus lumber.,  and  is  inserted  into  the  tips  of  the  lumbar 
transverse  processes.  The  internal,  thin  and  weak, 
better  understood  as  a continuation  of  the /ascia  trans- 
versalis, which  it  so  much  resembles,  passes  in  front  of 
the  quadratus  to  the  transverse  processes,  and  then  over 
the  psooe  to  the  bodies  of  the  lumb.  vertebriB. 

Licjamentum  arcuatum  [pseud.)  'I’he  upper  part  of 
the  fascia  transv.  post,  arching  over  the  quadratus 
muscle,  from  the  tip  of  tho  last  rib  to  the  transverse 
process  of  the  first  lumbar  vertebra. 


150 


PEKIN^AL  FASCIA. 


Lig.  arcuat.  {verum),  tlie  upper  part  of  the  anmc 
fascia  arching  over  the  psnse,  from  the  transverse  pro- 
cess of  the  first  Inmhar  vertebra  to  the  body  of  the 
second.  Both  these  ligaments  afford  attachments  to 
the  diaphragm,  on  the  undersurface  of  which  the  fascia 
trans.  post,  is  continued. 

Fascia  transversalis  (anterior).  Hardly  perceptible 
at  the  umbilicus,  it  increases  in  density  as  it  descends, 
and  at  the  inguinal  region  appears  as  a dense  shining 
membrane  intimately  adherent  to  the  fibres  of  the 
muscle  (it  is  a muscuhar  fascia).  Behind  the  pubis, 
and,  at  Poupart’s  ligament,  external  to  the  femoral 
vessels,  it  joins  the  pelvic  fascia  ; where  it  meets  the 
vessels,  it  joins  the  superficial  division  of  the  fascia 
lata  (fascia  cribrif.)  to  form  the  ant.  pariefes  of  the 
crural  canal.  The  spermatic  cord  derives  an  investment 
( fascia  g)rop)  from  it,  in  its  passage  through  the  in- 
guinal canal. 

Pelvic  fascia.  A fine  dense  muscular  fascia,  resem- 
bling the  fascia  transversalis,  to  which  it  is  connected 
along  the  base  of  the  sacrum,  cristi  ilii,  Poupart’s  liga- 
ment external  to  the  vessels,  and  at  the  pubi.«.  It  covers 
the  iliacus  muscle,  as  the  iliaevs  fascia,  and  passes  over 
the  psoae,  beneath  the  iliac  vessels,  sending  a thin  layer 
in  front  of  these,  to  descend  some  way  on  the  obturator 
m.  as  the  internal  obturator  fascia,  but,  .at  a line 
extending  from  the  pubis  to  the  spine  of  the  ischium,  it 
is  reflected  upon  the  upper  surface  of  the  levator  ani  m., 
which  guides  it  to  the  sides  of  the  bladder  forming  the 
true  lateral  ligaments  of  this  viscus,  vagina,  and 
rectum  : behind,  it  is  reflected  from  the  sacrum  and 
coccygeus  m.  to  the  rectum  ; and  before,  from  the  body 
of  the  pubis  and  AVilson’s  muscles,  as  the  true  vesical 
ligaments,  to  the  neck  of  the  bladder  and  prostate  gland. 
Tin’s  portion  might  be  called  the  inner,  or  deep 2>erincal 
fascia. 

Perineal  fascia:,  1,  the  superficial,  is  analogous  to 
the  superficial  fascia  in  other  parts.  2,  the  })crincal. 
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This  fascia  is  continuous  in  front  with  that  of  the  scro- 
tum : on  each  side  it  is  firmly  adherent  to  the  rami  of 
the  ischium  and  jmhis ; behind,  at  a line  extending 
from  one  tuber  ischii  to  the  other,  it  is  also  adherent  to 
the  middle  perineal  fascia  ; here  it  is  said  to  terminate 
(Blandin),  but  it  may  still  be  traced,  covering  the 
levator  ani,  and  filling  up  with  a mass  of  fiit  the  tri- 
angular space  on  the  inside  of  the  tuber  ischii,  formed 
by  that  muscle  and  the  lower  part  of  the  obturator 
intemus.  The  superficial  sphincter  ani  is  developed 
in  it. 

The  posteriorly  deep  fascia  of  the  perineum,  impro- 
perly called  triangular  ligament  of  the  urethra,  arises 
from  the  sub-pubic  ligament,  rami  of  the  ischium  and 
pubis,  tuber  ischii,  inner  edge  of  the  great  sacro-sciatic 
ligament,  and  coccyx:  from  these  attachments  it  passes 
inwards  to  the  median  line.  I’hat  part  which  is  before 
the  transverse  line  is  composed  of  strong  transverse 
fibres;  to  this  the  term  triangular  ligament  is  applied. 
Behind  this  line,  it  first  ascends  on  the  inner  side  of  the 
obturator  internus  as  far  as  the  line  of  reflection  of  the 
obturator  portion  of  the  pelvic  fascia,  and  then  turns 
down  on  the  lower  surface  of  the  levator  ani  m.  The 
triangular  space  lies  between  these  two  portions  of 
fascia.  The  middle  part  of  the  levator  ani  arises  from 
the  line,  where  the  obturator  fascia  from  the  pelvic,  and 
that  from  the  middle  perineal  fascia,  are  united.  The 
(jaculatores  semin.,  erectores  penis,  and  transversales 
m , superficial  perineal  nerves  and  vessels,  are  enclosed 
between  the  perineal  fascia  and  triangular  ligament, 
and  the  levator  ani,  coccygei,  and  Wilson’s  muscles, 
between  the  latter  and  pelvic  fascia.  The  middle 
perineal  fascia  bifurcates  at  the  rami  ischii  et  pubis,  to 
enclose  the  internal  pubic  artery.  Fluid  effused  in  the 
anterior  perineal  sheath  before  the  transverse  line,  will 
infiltrate  the  cellular  tissue  of  the  scrotum. 

Fascia  lata.  A dense,  fibrous  sheath,  enclosing  the 
lower  extremity.  Numerous  septa,  and  sheaths,  are 
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■ Rent  from  this  fafcia  to  the  vessels  and  muscles  of  the 
limb.  'Ihe  most  remarkable  are — 1.  The  Ext.  inter- 
muscular septum,  which  e.xtends  from  the  trochanter 
major  to  the  ext.  condyle;  its  inner  edge  is  attached  to 
the  whole  length  of  the  linea  aspera,  and  separates  the 
vastus  ext.  from  the  short  head  of  the  biceps,  to  both  of 
which  it  gives  attachment.  2.  The  Int.  intermuscular 
septum  extends  from  the  inter  trochanteric  line  to  the 
internal  condyle.  It  separates  the  adductors  from  the 
vastus  int.  The  femoral  vessels  and  saphenous  nerve 
are  enclosed  in  a sheath  derived  from  the  fascia  lata, 

■ the  upper  part  of  which  is  the  crural  canal.  The  lower 
part  of  the  sheath  is  formed  by  a septum,  which  is  sent 
down  from  the  fascia  to  bifurcate  and  enclose  the  ves- 
sels ; but,  above,  the  fascia  (supposing  it  to  pass  in- 
wards) comes  in  contact  with  the  vessels  enclosed  in 
their  proper  sheath,  and  at  a falciform  line  (which  is 
produced  by  the  tension  of  the  fascia  between  Gimber- 
nat’s  ligament,  Poupart’s  ligament,  and  external  side 
of  the  \ess-els),  sends  off  a fascia  (cribriform)  in  front  of 
-the  vesse’s,  and  then  reflects  itself  outwards  and  down- 
wards to  pass  under  them,  in  order  to  join  the  fascia 
•cribriformis  at  their  inner  side ; thus  reunited,  the 
fascia  pas^es  on  to  the  inner  side  of  the  thigh,  it  now 
appears  that  the  crural  canal  is  formed  by  an  arrange- 
ment of  the  fascia  lata,  precisely  similar  to  what  Lakes 
place  in  forming  any  other  of  its  simple  sheaths.  The 
fascia  transversalis  joins  the  iliac  portion  of  the  pelvic 
fascia  ;Tst,  along  the  crista  ilii  and  Poupart’s  ligament, 
as  far  as  the  outer  side  of  the  femoral  vessels— i.e., 
a point  midway  between  the  ant.  sup.  spin,  process  of 
the  ilium  and  pubic  symphysis  ; and  2nd,  from  the 
outer  edge  of  Gimbernat’s  ligament  to  the  pubis:  a 
triangular  opening  is  thus  left,  its  base  con'esponding 
to  the  outer  or  f ee  edge  of  Gimbemat’s  ligament,  its 
apex  to  the  piiddle  point  above  mentioned  ; its  anterior 
side,  being  the  inner  half  of  Poupart’s  ligament,  its 
•posterior,  the  attachment  of  the  pectineus  muscle.  1 he 
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anteiior  and  upper  part  of  tlie  femoral  sheath,  or  the 
cribriform  fascia,  is  connected  by  means  of  the  falciform 
fold  to  the  fascia  transversalis  at  the  anterior  transverse 
half  of  the  triangle,  and  the  posterior  part  of  the 
sheath,  to  the  fascia  pelvica,  at  the  posterior  transverse 
half ; the  femoral  versels,  enclosed  in  a proper  sheath, 
occupy  the  outer  part  of  this  canal,  leaving  between 
them  and  the  free  edge  of  Gimbernat’s  ligament  a 
space  through  which  the  intestine  makes  its  way. 
This  space  only  extends  to  the  point  where  the  saphena 
vein  passes  through  the  cribriform  fascia  to  join  the 
femoral  vein,  and,  except  at  the  inner  side  of  the  vessels, 
the  ext.  sheath  fii-mly  adhe  res  to  the  proper  sheath.  It 
follows,  1st,  that  this  space  is  the  real  crural  canal  ; 
2nd,  the  sac  cannot  descend  lower  than  the  termination 
of  the  saphena  vein  ; 3rd,  the  upper  portion  of  the  cri- 
briform fascia,  being  the  most  yielding,  is  pushed  before 
the  sac,  which  will,  in  consequence,  turn  upwards  over 
the  edge  of  the  falx ; 4th,  as  the  falx  is  connected  to 
Gimbernat’s  ligament,  the  division  of  one  will  tend  to 
relax  both. 

The  fascia  lata  gives  a sheath  to  the  sartoriiis  muscle, 
another  common  to  the  three  hamstring  muscles,  several 
to  the  adductor  muscles,  a very  strong  one  to  the 
tensor  femoris  m.  Superiorly,  the  anterior  portion 
of  the  fascia  lata  is  united  to  Poupart’s  ligament,  &c., 
as  described  ; posteriorly  it  adheres  to  the  crista  ilii, 
and  over  the  sacrum  to  the  posterior  lumbar  fascia. 
Below,  the  fascia  is  continued  over  the  knee-joint, 
forming  a fibrous  capsule,  adherent  to  the  patella  and 
its  ligament,  the  femoral  condyles,  and  muscular 
tendons.  It  is  strengthened  on  the  inner  side  of  the 
joint  by  anj  aponeurosis,  derived  from  the  vastus  in- 
terims. 

Gi-ural fascia,  continuous  wilh  the  fascia  lata.  This 
fascia  surrounds  the  leg;  it  is  particularly  strong  over 
the  extensor  muscles,  to  which  it  affords  some  extent 
ot  attachment : a strong  septum  separates  the  exten- 
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SOTS  from  tlie  peroneal  museles,  another  is  placed  be- 
tween the  latter  and  the  posterior  muscles.  The  fascia 
is  thus  subdivided  into  three  principal  sheaths;  the 
posterior  one  is  still  further  divided  by  a strong  fascia, 
which  passes  transversely  between  the  superficial  and 
the  deep  set  of  muscles  and  posterior  tibial  vessels. 

Annular  Ugaments.  At  the  ankle-joint  the  fascia  is 
strengthened  by  transverse  fibres;  one  set,  the  ant. 
ann.  lig.,  arises  from  the  ext.  part  of  the  calcaneum 
by  a small  but  dense  extremity,  and,  expanding  as  it 
runs  inwards,  sends  a branch  to  the  inner  malleolus, 
and  another  across  the  foot  to  the  inner  edge  of  the 
planter  fascia;  the  first  gives  a sheath  to  the  tendon  of 
the  tibialis  ant.  and  common  extensor,  and  a partial 
one  to  the  exten.  pollicis.  The  second  branch  forms  a 
distinct  sheath  for  each.  A second  set,  int.  annular 
ligament,  arises  from  the  internal  malleolus,  and  ter- 
minates, broad,  into  the  inner  side  of  the  calcaneum, 
and  plantar  fascia.  The  third  set,  ext.  annular  liga- 
ment, extends  from  the  outer  malleolus  to  the  calca- 
nenm.  Distinct  sheaths  are  formed  for  the  tendons, 
vessels,  and  nerves,  passing  behind  each  malleolus. 

'I’he  dorsal  aponeurosis  of  the  foot  covers  the  dorsum, 
uniting  with  the  plantar  fascia  at  the  edges  of  the  foot, 
and  terminating  at  the  heads  of  the  metatarsal  bones. 

The  plantar  aponeurosis  is  divisible  into  three  por- 
tions ; the  middle  commences  at  the  inner  tuberosity 
of  the  calcaneum,  and  proceeds,  gradually  becoming 
broader,  to  the  heads  of  the  metatarsal  bones,  where 
it  divides  into  four  branches,  each  of  which  nearly  en- 
sheaths  the  corresponding  flexor  tendon,  and  is  in- 
serted into  the  edges  of  the  dorsal  expansion  of  the  first 
phalanges.  This  portion  sends  a septum  on  each  side, 
which  separates  the  muscles  in  the  middle  from  those 
on  either  edge  of  the  sole  of  the  foot ; the  inner  por- 
tion covers  the  inner  muscles  of  the  foot;  it  arises  from 
the  int.  annular  ligament;  internally,  it  joins  the  dor- 
sal aponeurosis,  and  externally,  the  intenial  septum ; 
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tlio  outer  portion  miicli  strongpr,  covers  llie  muscles 
on  tlie  Ollier  edge  of  the  foot ; it  arises  from  the  cal- 
canenm ; internally  it  joins  the  ext.  plantar  septum, 
and  externally  the  dorsal  aponeurosis ; it  is  also  firmly 
altached  to  the  base  of  the  fifth  metatarsal  bone. 
Numerous  septa  from  the  upper  surface  of  the  plantar 
fascia  pass  between  the  plantar  muscles  and  tendons 
to  be  attached  to  the  tarsal  and  to  the  edges  of  the 
metatarsal  bones. 

The  arm  and  shoulder  also  possess  aponeurotic  in- 
vestments. The  supra-spinatns,  infra-spinatus,  and 
subscapular  fossre  are  converted  into  osteo-fibrous  cases 
by  strong  aponeuroses,  from  which  the  respective 
muscles  derive  attachments.  The  infra-spinatus  apon. 
bifurcates  to  enclose  ihe  deltoid;  the  superficial  layer 
joins  the  brachial  fascia,  and  the  deep  one  is  attached 
to  the  short  head  of  the  biceps. 

The  hracMal  fascia  or  aponeurosis  is  firmly  attached 
tn  the  margins  of  the  axilla,  and  appears  also  to  be 
connected  to  the  acromion  and  spine  of  the  scapula. 
It  encloses  the  arm,  and  is  continuous  below  with  the 
fascia  of  the  fore-arm ; the  majority  of  its  fibres  are 
circular.  Its  most  remarkable  processes  are,  1st,  int. 
intermuscular  septum,  which  is  attached  to  the  pos- 
terior lip  of  the  bicipital  groove  below  the  teres  major, 
•md  the  inner  ridge  and  condyle  of  the  humerus.  The 
external  septum  commences  at  the  anterior  lip  of  the 
bicipital  groove,  where  it  is  united  to  the  tendon  of 
the  deltoid,  and  is  firmly  attached  to  the  outer  condy- 
loid ridge  and  condyle.  The  muscles  and  vessels  on 
the  anterior  and  posterior  part  of  the  arm  are  thus 
enclosed  by  two  large  distinct  sheaths,  from  which 
small  ones  are  derived  for  each  muscle  or  vessel.  The 
brachial  vessels  and  median  nerve  have  a single  sheath. 
The  aponeurosis  of  the  fore-arm  is  strengthened  above 
by  the  expansion  of  the  biceps  tendon  ; a transverse 
septum  separates  the  superficial  from  the  deep  set  of 
muscles  on  the  anterior  part  of  the  arm.  A similar 
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septum  passes  between  the  superficijil  and  tlie  deep- 
seated  extensor  muscles  on  the  back  of  the  arm. 

The  dorsal  annular  ligament  of  the  wrist  is  com- 
posed of  thin  parallel  fibres,  which  extend  from  the 
pisiform  hone  and  palmar  fascia  to.-  the  outer  edge  of 
the  radius.  It  forms  six  (Kstinct  sheaths;  1st,  one  for 
the  tendons  of  the  extens.  os.  metacarpi  pollicis  and 
prima  internodii;  2,  radial  extensors;  3,  exten.  secundi 
intemodii;  4,  exten.  communis  et  exteu.  indicis;  5,  ext. 
min.  digiti ; 6,  exten.  carpi  ulnaris. 

The  ant.  annidar  lig  is  a thick  fibrous  hand  whicii 
arises  from  the  pisiform  and  unciform  hones,  and  is 
inserted  into  the  trapezium  and  scaphoid  bones.  Most 
of  the  muscles  of  the  thumb  and  little  finger  arise  from 
its  anterior  surface.  It  presents  a partial  sheath  for 
the  tendon  of  the  flex.  carp,  rad.,  and  only  one  for  the 
tendons  of  the  flexor  muscles  and  median  nerve. 

The  palmar  fascia  arises  from  the  ant.  annular  lig. 
and  tendon  of  the  palmaris  longqs ; it  is  composed  of 
strong  diverging  fibres,  which  are  disposeil  over  the 
muscles  and  tendons  in  the  middle  and  edges  of  the 
hand,  precisely  as  the  plantar  fascia  in  the  foot. 

Composed  of  transverse  fibres,  there  is  a dorsal 
fascia,  derived  from  the  dorsal  annular  ligament:  it 
covers  the  hack  of  the  hand.  A loose  but  elastic 
cellular  tissue  serves  the  purpose  of  synovial  sheaths 
for  the  extensor  tendons. 
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CHAPTER  VII. 

THE  VASCULAR  SYSTEM. 

Ukbeb  this  head  are  comprised  the  heart,  arteries,  and 
veins,  the  organs  for  the  circulation  of  the  blood  ; and 
the  lymphatics,  -which  absorb  the  lymph  and  chyle,  and 
convey  them  into  the  sanguineous  circulation. 

Section  I. 

THE  HEART 

Is  of  a flattened  conical  shape,  and  placed  in  an  oblique 
direction  bet-ween  the  two  lungs,  where  it  rests  upon 
the  central  tendon  of  the  diaphragm.  Its  base,  turned 
upwards  and  backwards,  lies  close  to  the  spine,  and  its 
apex  nearly  touches  the  fifth  and  sixth  costal  cartilages 
of  the  left  side  ; its  edges  are  turned  to  either  side. 
The  division  of  the  heart  into  two  auricles  and  two 
ventricles  is  indicated,  1st,  by  a circular  furrow,  which 
surrounds  the  heart  near  its  base,  and  separates  the 
auncular  from  the  ventricular  portions  ; and  2ndly,  by 
a vertical  furro-w,  which,  after  dividing  the  former  por- 
tion into  two  auricles,  descends  on  the  anterior  and 
posterior  surfaces  of  the  latter  portion,  meeting  at  a 
little  to  the  right  of  the  apex.  The  anterior  surface  of 
the  ventricular  portion  is  unequally  di-vided  by  the  an- 
terior portion  of  the  vertical  furrow  ; the  greater  part, 
which  is  on  the  right  of  the  furrow,  belongs  to  tlie 
right  ventricle,  the  smaller  to  the  left.  The  inferior 
surface,  which  rests  upon  the  diaphragm,  is  nearly 
equally  divided  by  the  posterior  furrow.  The  right 
margin  of  the  heart,  which  also  rests  on  the  diaphragm, 
thus  forms  a part  of  the  right  ventricle  ; and  the  left, 
thick  and  round,  which  is  lodged  in  a hollow  in  the  left 
lung,  forms  the  greater  part  of  the  left. 
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The  following  parts  present  themselves  from  before 
backwards  on  the  base  of  the  heart;  1,  the  pulmonari/ 
artery  and  infundibulum,  behind  which,  and,  at  first, 
partly  concealed  by  them  ; 2,  the  aorta;  3,  the  circular 
lurrow  ; 4,  the  two  auricles,  and  their  appendages,  tliat 
of  the  right  being  in  front,  and  the  left  behind. 

The  right  ventricle  (anterior  and  inferior)  is  trian- 

Fig.  50.* 


gnlar ; its  parietes,  which  are  thin  in  comparison  with 
those  of  the  left,  are  remarkable  internally  for  their 
reticulated  appearance,  which  is  produced'  by  the  in- 
tercrossing of  the  carnew  columnw;  one  set  of  these, 

• Fig.  60  represents  the  heart,  anterior  surface.— a,  right 
auricle ; b,  right  ventricle ; g,  vena  cava  superior ; f,  summit  of 
tile  arch  of  the  aorta ; A,  origin  of  tlie  bracliio-cephalic  artery  ; 
t,  the  left  common  carotid;  X-,  the  left  subclavian;  e,  pulmonary 
aitciy,  lelt  tranch;  c,  left  auricle;  d,  left  ventricle. 
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few  in  number,  is  attached  to  the  parietes  of  the  ven- 
tricle by  one  end  only,  and  by  the  other  to  the  chordae 
tendinae  and  auriculo-ventricular  valve  ; the  second  by 
both  ends  ; the  third,  in  their  whole  length,  by  their 
sides. 

The  auricular  orifice  posterior,  and  to  the  right  side 
of  the  base,  is  elliptical,  and  provided  with  an  auricular 
membranous  fold  [tricuspid  valve),  which  projects  into 
the  ventricle  ; the  valve,  although  it  has  even  more 
than  three  angles,  is  really  mitral,  each  division  corre- 
sponding to  the  ant.  and  post,  half  of  the  ellipsis. 

The  chorda}  tendinoi  arise  from  the  ends  of  the  first 
set  of  columns,  and  from  the  sides  of  the  ventricle,  par- 
ticularly tlie  septum  cordis  ; as  their  office  is  to  tense 
and  close  the  valves,  one  set  is  inserted  into  the  under 
surfaces  of  the  valves,  and  other  sets,  coming  from  op- 
posite sides  of  the  ventricle,  cross  each  other  to  be  in- 
serted into  the  edge  of  the  opposite  valve. 

The  orifice  of  the  pulmonary  artery  is  anterior,  and 
to  the  left  side  of  the  base,  and  separated  from  the 
au'icnlar  orifice  by  a portion  of  the  tricuspid  valve  : 
it  is  guarded  by  three  folds  {sigmoid  valves),  each  of 
which  presents  a small  nodule  (corpus  Arantii)  in  its 
centre. 

_ Left  ventricle  (posterior  and  superior)  differs  from  the 
right ; first,  it  exceeds  the  latter  at  the  apex,  but  is  em- 
braced by  it  at  the  base  ; secondly,  it  is  conical  and 
uniformly  convex  ; it  holds  somewhat  more  than  the 
right  (Cruveilhier),  somewhat  less  (Bouillaud)  ; thirdly, 
some  of  its  columns  are  bifurcated,  and  they  enter  into 
more  complex  union  with  each  other : its  sides  are 
thicker  in  the  proportion  of  three  to  one  ; fourthly,  the 
valve  is  more  evidently  mitral,  and  the  right  half  alone 
separates  the  auricular  from  the  aortic  orifice;  the 
latter  has  three  valves,  like  those  of  the  pulmonary, 
but  the  two  orifices  aie  so  near  ea,ch  other  that  this  half 
ol  the  mitral  valve  and  the  adjoining  aortic  valve  have 
a common  base. 
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'J'he  ru/ht  auricle  lias  three  sides,  an  anterior,  poste- 
rior, and  that  formed  by  the  septum  auric.  It  has  five 
openings  : 1,  the  auricu'lo- ventricular;  2,  that  of  the  vena 
cava  descendens,  which  looks  downwards  and  slightly 
backwards  ; 3,  that  of  the  vena  cava  inf.,  which  forms 
a right  angle  with  the  trunk  to  open  into  the  auricle 
close  to  the  septum  aur,  through  the  post.  side.  It  is 
guarded  by  a valve  {Eustacluan),  which  surrounds  the 
anterior  half,  sometimes  two-thirds,  of  the  orifice  ; one- 


Fig.  5l.» 


extremity  seems  to  be  continuous  with  the  annulus 
ovalis,  the  other  is  lost  in  the  margin  of  the  orifice  ; 4, 
that  of  the  coronary  vein;  this  is  placed  before  the 

* Fig.  61  represen's  a portion  of  the  left  ventricle,  and  of  the 
aorta  laid  open  to  show  the  disposition  of  the  semilunar  valves  at 
the  entrance  of  the  aorta ; e,  b,  portion  of  the  mitral  valve ; g,  h, 
fleshy  and  tendinous  columns  cut  across  ; they  connect  the  valve 
to  the  walls  of  the  ventricle;  f,  fleshv  portion  of  the  ventricle; 
I,  semilunar  valves ; g is  placed  near  the  corpuscles  of  Arantius, 
one  of  which  may  he  observed  about  the  middle  of  the  free  edge 
of  each  valve;  d is  placed  on  the  inner  surface  of  a portion  of 
the  aort.a,  beyond  the  valves;  it  points  to  the  orifice  of  one  of  the 
coronary  arteries. 
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latter,  and  separated  from  it  by  the  Eustachian  valve  ; 
it  is  provided  with  a valve  {valvula  Thebesiana) ; 5, 
that  of  the  foramen  ovale,  or  rather  the  fossa  ovalis, 
bounded  above  and  in  front  by  a semicircular  prominent 
margin,  improperly  called  annulus.  A projecting  mus- 
cular fasciculus,  said  to  be  the  seat  of  a tubercle  {tuber. 
Loiceri),  separates  the  openings  of  the  two  cavce  on  the 
right  side  ; another,  in  a vertical  direction,  divides  the 
auricle  into  its  sinus,  which  comprehends  these  open- 
ings, and  its  proper  auricular  portion.  The  auricular 
portion  presents  numerous  vertical  muscular  fasciculi 
[musculi  pectinati),  which  are  crossed  by  smaller  oblique 
fibres,  so  as  to  give  the  surface  a reticulated  appearance. 
The  foramina  ( Thebesii)  seen  in  this  auricle  are  small 
orifices  of  a few  areolar  spaces. 

The  left  auricle  difiers  from  the  right ; 1,  it  is  some- 
what less  capacious ; 2,  in  shape  it  is  an  irregular 
cuboid  ; 3,  the  auriculo-ventricular  orifice  is  less  in  size  ; 
4,  it  has  four  venous  openings  (pulmonary)  without 
valves,  two  opening  on  the  right  side  and  two  on  the 
left ; 5,  it  communicates  only  by  a narrow  orifice  with 
its  appendix;  6,  it  presents  no  vestige  of  fossa  ovalis, 
unless,  which  is  sometimes  the  case,  the  two  auricles 
still  communicate  by  a narrow  oblique  canal. 

Structure  of  the  Heart.  The  basement  or  skeleton 
of  the  heart  is  formed — 1,  by  two  fibrous  zones,  which 
constitute  the  auriculo-ventricular  orfices,  and  send  ex- 
pansions into  the  mitral  and  tricuspid  valves  ; 2,  by 
two  arterial  zones,  which  in  the  same  way  surround  the 
arterial  orifices,  and  send  expansions  into  the  sigmoid 
valves,  and  three  thin,  but  strong  processes,  which  fill 
up  the  intervals  between  the  three  festoons  at  the  base 
of  each  artery,  and  strengthen  their  attachment  to  the 
ventricles.  The  two  auriculo-ventricular  orifices  are 
closely  united  in  the  same  plane,  and  the  aortic  orifice, 
placed  in  their  angle  of  separation  in  front,  is  con- 
founded with  them  in  its  posterior  half.  This  point  is 
occupied  by  a cartilaginous  or  even  osseous  arch  (os 
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cordis)  in  some  animals.  T\\e>  pulmonary  orifice  is  an- 
terior to,  and  five  or  six  lines  higher  than  the  latter. 

The  muscular  portion  of  the  heart  arises  from  these 
zones.  The  ventricular  fibres  are  separable  into  three 
distinct  layers.  The  middle  layer  forms  a distinct 
conical  tube,  open  at  both  ends,  for  each  ventricle  ; 
the  ventricular  septum  is  formed  by  their  adossement. 
The  outer  layer,  common  to  both  ventricles,  descends 


Fig.  52.* 


in  a spiral  direction  ; those  covering  the  right  ventricle 
to  the  left,  and  those  on  the  left  ventricle  to  the  right, 
as  far  as  the  apex.  The  two  layers  twisting  half 
round  each  other,  now  enter  the  openings  at  the  apex 
of  each  tube  formed  by  the  middle  layer,  and  divide 

• Fig.  62. — The  heart,  after  it  ha-s  been  long  boiled,  to  show 
the  arrangement  of  the  fleshy  fibres,  chiefly  of  the  left  ventricle. — 
a,  the  left  ventricle;  J,  the  right  ventricle:  c,  position  of  the 
septum  ventrieulorum  ; d,  the  muscular  fibres  turning  in  a spiral 
manner  around  e,  the  apex  and  vortex. 
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into  two  sets  to  form  the  inner  layer  of  each  ventricle. 
The  first  set  pass  upwards,  to  line  the  opposite  side  of 
the  ventricle,  and  the  second,  variously  contorted,  as- 
cend on  the  same  side ; in  both  cases,  those  fibres 
which  were  superficial  in  the  outer  layer  become  the 
deep-seated  in  the  inner  one.  The 
columnce  carnece  seem  to  be  made  53.* 

up  of  portions  of  the  first,  and  of  A. 

spiral  fibres  of  the  second  set. 

Auricular  Fibres.  A common 
layer  extends  transversely  across 
the  anterior  surfaces  of  both  ami- 
des. Of  the  layer  proper  to  each 
auricle,  a circular  set  of  fibres  is 
seen  near  the  auriculo-ventricular 
openings,  and  a second  set,  running 
an  oblique  course,  is  arranged  in 
arches,  which  are  fixed  by  their 
ends  to  the  ventricular  zones,  their 
free  portions  surrounding  the 
venous  orifices,  and  projecting  be- 
tween them.  The  annulus  ovalis 
is  formed  by  some  muscular  arches 
of  the  septum.  If  the  common 
ventricular  fibres  be  cautiously  cut 
thro  gh  at  the  vertical  furrow,  the 
ventricular  tubes  may  be  separated 
from  each  other  entire. 

Development.  At  an  early  period 

• Fig.  63.— A.  Heart  seen  on  the  ventral  aspect,  and  laid  open. 
Heart  of  the  human  embryo,  fifth  week— Baer.  0,  bulbus 
arteriosus  j 2,  arterial  canal  on  each  side,  uniting  behind  to  form 
the  aorta;  3,  auricular  portion  of  the  heart;  4,  opening  leading 
from  the  single  auricular  cavity,  3,  to  the  single  ventricular 
cavity,  6;  5,  septum  of  the  ventricles  commencing  ; 1,  vena  cava 
inferior. — U.  Hack  view  of  the  same  heart;  1,  larynx  and  trachea; 
2.  lungs ; 3,  ventricular,  and  4,  auricular  part  of  the  heart ; 6, 
diaphragm ; 7,  descending  aorta  formed  by  the  union  of  a right 
and  left  aortic  arch ; 8,  9, 10,  trunk  and  branches  of  the  pneumo 
gastric  nerves. 
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of  conception,  tlie  heart  fills  the  thoracic  cavity,  and,  up 
to  three  months,  its  direction  is  vertical,  and  its  shape 
round  and  symmetrical.  The  ventricles  are  very  minute, 
and  the  right  auricle  in  size  equals  the  rest  of  tho 
organ  ; subsequently  its  four  cavities  are  nearly  equal. 
The  auricular  septum  is  wanting,  and  the  ventricular 
is  deficient  at  its  upper  part;  the  auricles  afterwards 
communicate  by  the  foramen  ovale,  and  the  ventricles 
indirectly  by  the  ductus  arteriosus.  The  Eustachian 
valve  covers  part  of  the  orifice  of  the  sup.  cava,  as 
well  as  that  of  the  lower  one  (Martin  St.  Ange.) ; as 
develo])ment  proceeds,  the  foramen  ovale  is  gradually 
closed  by  a membrane,  and  the  Eustachian  valve  di- 
minishes in  the  same  proportion. 

The  heart  is  enclosed  in  two  distinct  investments, 

1.  The  fibrous  pericardium.  This  membrane  is 
formed  of  aponeurotic  fibres  ; it  is  conical  in  shape,  its 
base  corresponding  to  the  tendon  of  the  diaphragm,  to 
which  it  adheres  in  the  adult;  its  apex  surrounds  tho 
origins  of  the  large  vessels,  upon  which  it  is  gradually 
lost.  Its  size  is  said  to  equal  that  of  the  heart  in  tho 
greatest  state  of  distension. 

2.  The  serous  pericardium.  A complete  sac  of 
serous  membrane  which  lines  the  former  envelope, 
and  is  reflected  from  it  on  the  great  vessels  and 
heart;  it  passes  up  on  the  former  to  some  distance, 
especially  on  the  aorta  and  pulmonary  art.,  least  on 
the  inf.  vena  cava. 

The  endocardium  (Bouillaud)  is  a white  pellucid 
membrane,  resembling  the  arachnoid ; it  lines  the 
cavities  of  the  heart,  covers  the  valves  and  tendinous 
cords,  and  is  continuous  with  the  inner  coat  of  tho 
arteries.  In  the  neighbourhood  of  the  zones,  and  in 
some  of  the  areolm  of  the  auricles,  it  comes  into 
contact  with  the  serous  pericardium.  The  valves  of 
the  heart  are  formed  by  folds  of  this  membrane,  with 
a little  fibrous  tissue  at  their  free  margins.  _ The 
aortic  and  pulmonary  valves  are  named  semilunar, 
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and  present  each,  in  the  centre  of  its  free  margin,  a 
slight  eminence,  the  corpus  Arantii, 

The  Heart  is  supplied  with  blood  by  the  coronary 
arteries.  These  arise  from  the  aorta,  immediately  above 
its  opening,  and  behind  the  aortic  valves ; the  right  sup- 
plies the  right  auricle,  the  posterior  part  of  the  ven- 
tricles, and  the  thin  edge  of  the  heart;  it  sinks  into 
the  right  auriculo-ventricular  groove,  winds  round  to 
the  back  of  the  heart,  sends  a long  branch  along  the 
anterior  thin  edge  of  the  heart,  runs  along  the  groove 
on  the  posterior  surface,  and  terminates  by  inosculating 
with  the  left:  this  supplies  the  left  auricle,  left  ven- 
tricle, and  septum.  One  branch  runs  in  the  left 
auriculo-ventricular  groove,  the  other  along  the  an- 
terior surface  of  the  heart,  opposite  the  septum,  and 
terminates  near  its  apex  by  inosculating  with  the 
right.  The  coronary  veins  terminate  by  one  largo 
opening  in  the  right  auricle,  between  the  Eustachian 
valve  and  auriculo-ventricular  opening.  A few  veins 
open  directly  by  small  apertures  into  the  right  auricle. 

The  heart  is  supitlied  with  nerves  from  the  cardiac 
plexus,  d'his  is  formed  by  branches  from  the  sympa- 
thetic, the  par  vagum,  and  recurrent  nerves.  It  gives 
off  the  coronary  ple.xuses  to  accompany  the  arteries,  and 
terminate  in  the  muscular  tissues  of  the  heart. 

SsCTtON  IT. 

The  Artekies. 

_ Pulmonary  Artery,  Or.  from  the  circultts  arte- 
riosus of  the  right  ventricle,  which  at  this  point  dilates 
into  a kind  of  infundibulum.  At  first  in  front  of  the 
aorta,  between  the  two  auricles,  it  crosses  to  its  left 
side,  and  divides  into  its  two  pulmonary  branches ; the 
right,  an  inch  and  a half  long,  passes  under  the  arch  of 
the  aorta,  behind  the  descending  cava  and  in  front  of 
the  bronchus ; and  the  left,  an  inch  long,  in  front  of 
its  descending  portion  and  left  bronchus,  and  behind 
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tbe  pulmonary  veins.  It  is  attached  to  the  heart,  1st, 
by  its  inner  tunic  ; and  2ndly,  by  prolongations  from 
the  arterial  zones,  which  are  attached  to  the  convex 
edges  of  its  three  festoons,  and  to  the  edges  of  their 
angular  intervals.  Tbe  hbrous  pericardium  covers  the 
greater  part  of  its  two  branches. 

Aort.4,  Or.  in  the  same  manner  as  the  pulmonary 
artery,  immediately  behind  that  vessel,  in  the  anterior 
triangular  interval  formed  by  the  ventricular  zones. 
The  arch  commences  from  this  point,  which  is  oppo- 
site to  the  upper  edge  of  the  fourth  costal  cartilage  of 
the  left  side,  where  it  joins  the  sternum,  and  coming 
forwards  ascends  to  the  upper  edge  of  the  second  costal 
cartilage  on  the  right  side  ; 2,  it  passes  horizontally 
backwards  on  a level  with  the  junction  of  the  6rst  with 
the  second  bone  of  the  sternum  to  the  left  side  of  the 
body  of  the  second  dorsal  vertebra  ; 3,  it  lastly  descends, 
still  inclining  backw'ards,  to  the  same  side  of  the  third 
or  fourth  dorsal  vertebra,  under  the  name  of  thoracic 
aorta,  continues  this  course,  coming  more  and  more  in 
front  of  the  spine,  enters  tbe  abdomen  through  the  aortic 
opening  of  the  diaphragm,  and,  6nally,  as  the  abdominal 
aorta,  it  passes  to  the  body  of  the  fourth  lumhar  verte- 
bra, where  it  divides  into  the  two  common  iliac  and 
middle  sacral  arteries. 

Bdations  of  the  arch.  Within  the  pericardium, 
which  reaches  its  transverse  portion,  the  artery  is,  first, 
immediately  behind  the  infuudihulum  of  the  right 
ventricle,  and  the  pulmonary  artery ; it  then  gets  to 
the  right  side  of  this  vessel,  and  to  the  left  of  the  vena 
cava  descends.  Its  transverse  and  descending  portions 
form  an  arch  over  the  root  of  the  left  lung  , its  trans- 
verse portion  is  partially  covered  by  the  left  vena  in- 
nominata  ; it  rests  on  the  bifurcation  of  the  trachea 
posteriorly.  The  phrenic  and  vagus  nerves  descend  on 
each  side,  the  left  vagus  a little  in  front  of  it.  Its  re- 
current branch  hooking  round  it  where  it  is  joined  b}’ 
tho  ductus  arteriosus. 
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The  Primarij  Branches  of  the  Aorta. 

From  the  arch;  1,  2,  coronary  arteries,  3,  A.  inno- 
minata,  4,  left  common  carotid,  5,  left  subclavian. 

From  the  thoracic  portion ; 6,  inter  costales,  7,  bron- 
chioles, 8,  oesophageal,  9,  mediastinal. 

From  its  abdominal  portion;  10,  phrentca,  Jl, 
codiac,  12,  sup.  mesenteric,  13,  inf.  mesenteric,  14, 
capsulares,  lb,  renalts,  16,  .spermatic,  17,  lumbar,  18, 
common  iliac,  1 9,  sacra  media. 

Art.  coronaria  Lave  just  been  described. 

1st  set  from  the  convexity  of  the  arch. 

Arp.  Innominata, 

from  an  inch  to  an  inch  and  a half  in  length,  arises 
from  the  summit  of  the  arch,  passes  upwards,  forwards, 
and  to  the  right  side,  and  divides  opposite  the  right 
stemo-clavicular  artic.  into  the  right  com.  carotid  and 
the  subclavian  trunks.  Rel.  behind,  the  trachea  and 
right  pleura,  before  right  vena  innom.,  sterno-hyoid  and 
thyroid  m.  upper  bone  of  the  sternum. 

Right  Common  Carotid. 

This  art.  passes  from  its  origin  upwards  forwards, 
and  a little  outwards  in  the  neck,  along  the  inner 
edge  of  the  sterno-mastoid  muscle,  until  it  arrives  at 
the  upper  border  of  the  thyroid  cartilage,  and  divides 
into  its  terminal  branches,  the  ext.  and  int.  carotid 
arteries.  In  its  first  stage  it  lies  in  the  ant.  inf.  triangle 
of  the  neck ; it  is  here  covered  by  the  skin,  platysma, 
and  partially  by  the  sterno-mastoid  externally,  the 
stemo-hyoid  and  thyroid  internally ; it  is  enclosed  in 
the  carotid  sheath,  lying  internally  to  the  vagus  nerve 
and  int.  jug.  vein,  behind  it  are  the  sympathetic  and 
recurrent  nerves.  In  its  second  stage  this  art.  lies  in 
the  ant.  sup.  triangle  of  the  neck,  and  is  covered  only 
by  the  skin,  platysma,  and  fascia;  its  other  relations 
are  similar  to  those  in  the  first  stage. 
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Fig.  61.* 


* Fig.  64. — Diagram  of  the  common  carotid  and  external 
carotid  arteries  of  the  right  side. — 1,  the  arteria  innoroinata;  2, 
common  carotid,  where  it  is  crossed  by  the  omo-hyoidcus  muscle; 
3,  bifurcation  of  the  common  carotid  into  the  external  and  inter- 
nal carotids  ; 4,  external  carotid  ; 6,  internal  carotid  ; 6,  superior 
thyroid;  7,  lingual;  8,  9,  external  maxillary,  or  facial;  10,  sub- 
mental branch ; 11,  continuation  of  the  faci^  towards  the  month 
and  nose;  12, 13,  upper  and  lower  coronary  arteries;  14, nasal  or 
angular  branch;  16,  continuation  of  the  external  carotid , now 
called  the  common  trunk  rf  the  temporal  and  internal  maxillary ; 
16,  internal  maxillary ; 17,  temporal ; 18,  posterior  auricular ; 
19,  occipital. 
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Left  Common  Carotid. 

Arises  from  the  arch  of  the  aorta  within  the  thorax, 
it  is  here  covered  by  the  left  vena  innom.  and  the 
origins  of  the  sterno-hyoid  and  thyroid  muscles,  to  its 
inner  side  is  the  trachea,  to  its  outer  the  left  subclavian 
and  cone  of  the  pleura,  behind  it  is  the  thoracic  duct  and 
oesophagus.  In  the  neck  it  is  similar  in  course  and  rela- 
tions to  the  right  com.  carotid,  with  the  exception  of  its 
connection  with  the  oesophagus  and  thoracic  duct. 

The  right  and  left  com.  carotids  differ  in  their  origin, 
length,  and  a few  of  their  relations,  as  just  described. 
The  terminating  branches  of  the  com.  carotid  art.  are 
the  external  and  internal  carotid  arteries. 

External  Carotid.  Ascends  inwards  and  forwards 
to  the  submaxilary  gland  ; then  backwards,  embedded 
in  the  parotid  gland,  parallel  to  and  behind  the  ramus 
of  the  jaw,  as  high  as  the  neck  of  its  condyle.  Bel.  ext. 
integuments  and  pliitysma ; the  d gastric  and  stylo- 
hyoid m.  and  ninth  nerve  ; the  seventh  nerve.  Int.  the 
stylo-gloBsus  and  pharyngeus  m.,  which  separate  it  from 
the  int.  carotid.  Ram.  10  in  no. 

Anterior  Set. 

Thyroid  superior,  Or.  opposite  the  cornu  of  the  os 
hyoides.  It  runs  below  the  cornu,  and  the  lingual 
nerve,  and  upon  the  sup.  laryngeal  nerve.  Bam.  1, 
hyoideus,  cellular  membrane  between  the  stylo-hyoid 
muscle ; 2.  super jiciales,  sheath  of  the  carotid,  glands, 
and  stemo-mastoid  muscle;  3,  laryngeus,  larynx, 
epiglottis ; a branch  descends  on  the  crico-thyroid 
memb. ; 4,  thyroideus,  generally  three,  to  the  thyroid 
gland. 

Lingualis,  runs,  1st,  horizontally  above  the  cornu  of 
the  os  hyoides  ; 2nd,  vertically,  to  the  base  of  the 
tongue  ; and  3rd,  horizontally,  as  the  ranine  artery 
to  its  tip.  Bam.  4 : 1,  hyoideus,  supra-hyoid  muscles. 
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epigloltidoan  glands;  2,  dorsalis  lingua,  d6r8um  of 
the  tongue,  tonsil,  pal.  arches,  &o.  ; 3,  suhlinguaHs, 
sublingual  gland,  mucous  membrjine  ; 4,  ranine,  along 
the  outer  side  of  the  genio-gloss.  m.  to  the  tip  of  the 
tongue. 

Facialis,  or  lahialis,  upwards  and  inwards  to  the 
submax.  gland,  forwards  on  the  upper  edge  of  the  gland, 
and  upwards  from  the  ant.  edge  of  the  masseter  to  the 
labial  commissure,  ala  nasi,  and  inner  canthus  of  the 
orbit.  Ram.  6.  1,  inf.  palatine,  ascends  between  the 
stj’lo-gloss.  and  pharyngeus  to  the  sup.  constrictor  ton- 
sil, velum,  &c. ; 2,  tonsillaris,  between  the  stylo-gloss, 
and  int.  pteryg.  m.  to  the  tonsil;  3,  glandidares,  to 
suhmaxillary  gland ; 4,  suhmentalis,  runs  close  under 
the  jaw,  to  the  muscles  at  the  symphysis  menti ; 5, 
lahialis  inferior,  lower  lip  and  chin  ; 6,  coron.  inferior, 
mucous  membrane  of  the  lower  lip  and  labial  glands  ; 7, 
masseteric,  masseter,  buccinator;  8,  coronaria  sup.- 
mucous  membrane  of  the  upper  lip,  and  labial  glands  ; 
9,  nasi  lateralis,  side  of  the  nose'  in  numerous  anas 
tomoses;  \Q,angularis,  lacrymal  sac,  orbicularis  muscle. 

Posterior  Set. 

Sterno-mastoid,  to  that,  and  to  the  adjoining  muscles 
and  glands. 

Occipitalis,  ascends  parallel  to,  and  concealed  by,  the 
post,  belly  of  the  digastricus ; passes  between  the 
transverse  process  of  the  atlas  and  mastoid  process ; and 
then  upon  the  recti  beneath  the  other  cervical  muscles, 
which  it  lastly  perforates  at  the  centre  of  the  sun. 
transverse  ridge.  Ram.,  1,  mastoid;  2, post,  meningem; 
3,  cervicalis  descendens,  which  descends  between  the 
splenius  and  complexus ; 4,  parietal,  parietal  foramen  ; 
and  5,  terminal,  upon  the  back  of  the  cranium. 

Posterior  auris.  Ram.  auricular,  muscular, parotides, 
and  stylo-mastoid,  which  passes  through  the  Fallopian 
canal,  to  the  tympanum  aud  labyrinth. 
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Inner  Set  of  Branches. 

Pharyngea  ascemlens  ascends  deeply  by  the  side  of 
the  ])havynx;  Bam.,  pharyngeal,  to  the  pliaiynx,  ton- 
sils, and  palatine  arches,  post,  meningeal,  through  the 
post,  foramen  lacerum ; ant.  meningeal,  ant.  foramen 
lacerum ; Eustachian,  to  that  tube,  and  to  the  tym- 
panum. 

Terminal  Set  of  Branches. 

Transversalis  faciei  runs  a little  below  the  zygoma  to 
anastomose  on  the  face  with  the  other  facial  branches. 

Internal  maxillary  passes  1,  inwards  behind  the  neck 
of  the  jaw;  2,  upwards  and  inwards,  in  a space  bounded 
by  the  two  pterygoidei  m.,  the  buccinator  and  the  ramus 
of  the  jaw ; 3,  horizontally,  forwards  between  the  heads 
of  the  pteryg.  ext.  across  the  pteryg.  maxillary  fossa  to 
the  infra-orbitar  canal.  Ram.  first  part  of  its  course; 

1,  Art.  meningea  media  magna,  through  the  foramen 
spinale ; ramus  hiatus  Fallnpii  to  the  facial  nerve  ; 2, 
Infra-dental,  ifam.  inylo-hoid,  to  that  muscle,  and  labial 
glands. 

Second  Order. 

3,  Deep  temporal,  two  to  the  deep  surface  of  the  m. ; 
4,  massetericce ; 5,  pterygoidei;  6,  buccales ; 7,  supra- 
dental,  roots  of  the  post,  teeth,  and  antrum. 

Third  Order. 

8,  InfrOrOrhitar  (terminal)  antrum,  ant.  alveoli,  and 
face;  ^,palatina  descendens, 'post,  palatine  canal,  palate, 
ram.  incisivus ; 10,  nasalis,  spheno-palatine  foramen, 
and  nose,  ram.  nerv.  Cotunnius;  11,  Vidian,  pterygoid 
foramen  to  accompany  the  nerve. 

Temporalis  ; Ram.  1,  auricular,  capsule  of  the  jaw; 

2,  terminal,  temporales,  anterior,  media  et posterior . 

Internal  carotid,  runs  upwards,  vertically,  to  the 

foramen  caroticum,  forwards,  along  the  carotid  canal,  in 
the  petreus  portion  of  the  temporal  bone,  tortuous. 
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through  the  cavernous  sinus,  vertically,  by  the  side  of 
the  anterior  clinoid  process.  Rel.  int.  side  of  the 
pharynx,  tonsil,  symph.  nerve;  ext.  pneuniogastric, 
glosso-pharyngeal,  and  ninth  nerves  ; int.  jugular  vein  ; 
post.  vert,  column ; ant.  stylo-gloss,  et  pharj'ngeus  m. 
Internal  to  all  the  nerves  in  the  cavernous  sinus.  Ram. 

A,  Ophthalmic  passes  with  the  neiwe  through  the 
foramen  opticum.  In  its  passage  through  the  orbit  it 
lies,  1,  on  the  inside  of  the  nerve,  2,  on  its  upper  part, 
3,  on  its  inside.  Ram.  first  part  of  its  course ; 1, 
lacrymal  to  the  gland,  palpebra,  some  pierce  the  os 
mala;  2,  centralis  retina,  centre  of  the  optic  nerve 
and  vitreous  humour,  to  the  posterior  surface  of  the 
lenticular  capsule. 

Second  Part  of  its  Course. 

3.  Supra-orhitalis,  through  the  supra-orbilal  notch 
to  the  forehead;  4,  ciliary  posterior,  15  to  20,  through 
the  sclerotic  coat,  to  the  choroid  coat,  ciliary  processes, 
and  to  the  larger  circle  of  the  iris ; 5,  ciliary  long,  two 
in  no.,  anas,  in  circles  on  the  post,  surface,  and  smaller 
circle  of  the  iris ; 6,  muscular,  superior  and  inf.  Ram. 
ciliary  anterior,  to  the  larger  circle  of  the  iris,  and  con- 
junctiva. 

Third  Part  of  the  Ophthal.  Art. 

7,  Ethmoidal  posterior;  through  the  post.  for.  eth. 
to  the  dura  mater,  and  nasal  fossre;  8,  ethmoidal 
anterior;  ant.  for.  eth,  to  the  frontal  sinus,  nares; 

palpebral,  superior  et  inferior. 

Termination  of  the  Ophth.  Art. 

10,  Nasal,  anastom.  with  the  term,  branch  of  the 
facial ; 11,  frontal,  to  the  inner  part  of  the  forehead. 

Art.  communicans  post.  (Willis)  runs  backwards, 
along  the  outer  side  of  the  pituitary  gland  and  corp. 
mamill.,  to  join  the  post,  cerebral  artery,  which  is  a 
branch  of  the  basilar. 
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Choroid,  backds.  and  outds.  along  the  optic  fascic., 
enters  the  lat.  vent,  through  the  great  fissure,  and  is  lost 
in  the  choroid  plexus.  Pjg  55  * 

Ant.  cereh'ol,  anas- 
tomoses with  its  fellow, 
by  means  of  the  art. 
communicans  ant.  and 
then  runs,  from  before 
backwards,  on  the  up- 
per surface  of  the  corpus 
callosum  ; supplies  the 
hemispheres. 

Middle  cerebral,  in 
the  fissure  of  Sylvius, 
to  the  ant.  and  middle 
lobes. 

Cereb.  Branches  from 
the  Art.  Basil, 

Post,  cerebral,  to 
the  thalami,  tuberc. 
quadrigemina,  &c.  It 
is  joined  by  the  com- 
munieans  of  Willis.  To 
form  the  circle  . of 
Willis,  in  the  base  of 

* Fig.  56. — Showing  the 
distribution  of  the  vertebral 
arteries,  the  formation  of 
the  basilar  artery,  and  the 
eircle  of  Willis. — 1,  1,  ver- 
tebral arteries;  2,  basilar 
artery  ; 3,  3,  anterior  cere- 
bellar arteries ; 4,  posterior 
cerebral  arteries;  6,6,  communicating  arteries  of  Willis ; 6,  6, 
internal  carotids ; 7,  middle  cerebral  artery  of  one  side ; 8,  8, 
anterior  cerebral  arteries;  9,  anterior  communicating  artery 
(sometimes  double)  connecting  the  two  anterior  cerebral  arteries 
to  each  other,  and  thus  completing  the  circle  of  Willis  ; 10,  10, 
optic  nerves  ; E,  pituitary  body ; 12,  corpora  albicantia. 
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the  brain,  this  circle  is  formed  in  front  by  the  ant. 
cerebral  and  ant.  communicatory  arteries  ; laterally, 
by  the  int.  carotid  and  post,  communicating  arteries  ; 
posteriorly,  by  the  posterior  cerebral  art. 

Ant.  cerebellar  super,  surface  of  the  cerebellum. 
Bam.  Int.  auditory,  through  the  int.  meatus  to  the 
intenial  ear. 

Post,  cerebellar,  sometimes  arises  from  the  vertebral ; 
passes  between  the  origins  of  the  ninth  pair  of  nerves, 
and  just  in  front  of  those  of  the  eighth,  to  the  post, 
part  of  the  cerebellum. 

Subclavian  Artery 

Extends  from  its  origin  to  the  lower  edge  of  the  first 
rib,  and  is  divided  into  three  stages;  1st,  runs  upwards 
and  outwards  to  the  scaleni ; 2nd,  horizontally  between 
them  ; 3rd,  downwards  and  outwards  to  its  termina- 
tion, Bel.  before  it  reaches  the  scaleni. 

The  Bight,  1,  Ant.  stemo-clavic.  artic. ; parallel  to 
the  subclavian  vein  where  it  joins  the  jugular;  2, 
crossed  by  the  phrenic  and  vagus  nerves ; 3,  post. 
recurrent  nerve ; pleura ; surrounded  by  filaments  of 
the  sympathetio  nerve. 

The  Left,  differs,  1,  Ant.  it  is  crossed  by  the  subc. 
vein  2,  the  phrenic  and  vagus  are  parallel  to  it ; 3, 
it  is  nearer  the  clavicle  than  the  spinal  column  ; 4,  in 
more  extensive  contact  with  the  cone  of  the  pleura  and 
lung. 

The  thoracic  duct  ascends  between  it  and  the  left 
carotid,  it  is  larger  than  the  right,  and  is  more  deeply 
seated  in  its  first  course. 

In  the  root  of  the  neck,  before  passing  behind  the 
scalenus  antic,  muscle,  the  subclav.  art.  are  covered  by 
the  skin,  platysma,  stemo-mastoid  and  sterno-hyoid 
muscles  and  cervical  fascia ; this  is  the  first  stage. 

Second  Stage. — Between  the  scaleni ; the  brachial 
plexus  above  and  posterior,  and  the  first  rib  below,  the 
cone  of  the  pleura  behind ; the  ant.  scalenus  separates 


SUBCLAVIAN  AKTERY. 


175 


it  from  the  vein.  Third  Stage. — Lies  in  the  posterior 
inf.  triangle  of  the  neck  covered  by  the  skin,  platysma, 
and  a quantity  of  loose  areolar  tissue,  the  ext.  jug.  vein 
descends  in  front  of  it,  and  its  own  vein  lies  ant.  and 
inf.  to  it ; the  brachial  plexus  lies  above  and  behind, 
and  the  first  rib  immediately  posterior  to  it.  Bam. 


First  Part  of  its  Course. 

Art.  vertebral,  (always  the  first  branch,)  runs  through 
the  transverse  foramina  of  the  cervical  vertebrae,  from 


Fig.  60.' 


the  sixth  (sometimes  fourth) 
to  the  second,  passes  out- 
wards to  reach  mat  of  the 
first,  and  winds  horizontally 
backwards,  in  a groove  be- 
hind its  artic.  process;  pierces 
the  post,  occip.  atloidean 
lig.  beneath  the  sub-occipital 
nerve,  and,  proceeding  for- 
wards and  upwards  through 
the  foramen  magnum,  inclines 
to  its  fellow  on  the  ant.  sur- 
face of  the  medul.  oblongata. 

It  lastly  unites  with  it  at  the 
ppns  to  fomi  the  Art.  Basi- 
laris.  Bam.  1 and  2,  anterior 
and  posterioril/etfztVa  spinalis. 

3,  Basilar  art.,  extends  the 
whole  length  of  the  pons 
Varolii. 

Internal  mammary  arises  opposite  the  last,  descends 
in  the  thorax  behind  the  costal  cartilages,  close  to  the 


* Fig.  66. — Showing  the  course  of  the  vertebral  artery — 1, 
the  subclavian ; 2,  anterior  surface  of  the  vertebral  column ; 3, 
left  vertebral  artery  ; 4,  anastomosing  branches  with  the  cervical 
arteries  ; 6,  the  artery  as  it  is  about  to  pass  into  the  foramen  in 
the  transverse  process  of  the  atlas ; 6,  the  last  turn  the  artery 
makes  as  it  is  passing  into  the  cranium  through  the  foramen 
magnum  of  the  occipital  bone. 
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sternum,  to  the  xiphoid  cartilage.  Bel.,  crossed  by 
the  phrenic  nerve  whicli  then  lies  on  its  inner  side. 
Bam.  1,  ant.  intercostal,  5,  to  the  five  superior  inter- 
costal spaces ; 2,  mediastinal,  thymicse,  glandulares, 
muscular,  &o. ; 3,  Comes  nervi  phrenicce,  runs  with 
the  nerve  to  the  diaphragm.  It  terminates  in  4,  mus- 
culo-phrenicce,  diaphragm  and  inf.  intercostal  spaces  ; 
5,  abdominales,  anas,  with  the  epigastric  and  lumbar 
art. 

Thyroid,  an  axis  of  three  branches;  1,  Thyroid  inf. 
or  ascendens,  ascends  behind  the  carotid  sheath  to  the 
thyroid  gland  ; 2,  cervicalis  ascendens,  ascends  on  the 
ant.  scalenus,  parallel  to  the  phrenic  nerve ; 3,  supra 
scapidaris,  or  transversalis  humeri,  to  the  supra-sca- 
pular  notch.  Bam.  supra-acromial,  supra-spiualis, 
and  infra-spinalis. 

Transversalis  colli,  across  the  neck  above  the  trans. 
humeri.  Bam.  1 , cervical  superf.  to  the  fascia,  lym- 
phatic glands,  &c.  ; 2,  scaputaris  post,  (terminal)  post, 
angle,  crista  and  inf.  angle  of  the  scapula. 

Second  part  of  the  Suhclav.  Art. 

Cervicalis  profunda,  passes  between  the  6 and  7 
cervical  transverse  processes,  and  ascends  deeply  in 
the  spinal  groove  ; anas,  with  the  occipital  and  verte- 
bral art. 

Intercostalis  sup.  descends  on  the  outer  side  of  the 
first  thoracic  ganglion  ; Bam.  2,  one  to  the  first,  and 
one  to  the  second  intercostal  space. 

Axillary  Artery 

Extends  from  the  infer,  edge  of  the  first  rib  to  the 
lower  margin  of  the  latissimus  dorsi  and  teres  muscle; 
it  is  divided  into  three  stages  by  the  pectoralis  minor, 
which  crosses  in  front  of  it.  Bel.  Ant.  Pect.  major 
above  and  below ; pectoralis  minor  in  the  middle  post. 
a cellular  space,  then  teres  major  and  latissimus  dorsi 
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m. ; Ext.  coracoid  pro- 
cess, Bubscapnlaris  m. 
and  head  of  the  hume- 
rus ; int.  first  intercos- 
tal space,  skin  of  the 
axilla.  The  vein,  first 
at  some  distance  on  its 
inner  side,  gets  nearer 
and  more  anterior  to  it 
in  descending.  The 
brachial  plexus,  first 
on  its  outer  side,  gra- 
dually embraces  it ; 
the  inner  root  of  the 
median,  the  int.  cutan. 
and  ulnar  nerves,  are 
given  off  on  its  inner 

• 'Fig.  67,-Sketoh  of 
the  distribution  of  the  ar- 
teries of  the  superior  ex- 
tremity.— 1, 1,  the_axillary 
artery ; 2,  2,  its  continua- 
tion, called  humeral,  or 
brachial ; 3,  branches 

called  thoracic;  3a,  supe- 
rior and  inferior  deep 
humeral  arteries ; 3i, 

anastomotieuB  magnus ; 4, 
radial  artery;  6,  the  ulnar 
artery ; 6,  the  interosseal, 
the  largest  branch  of  the 
ulnar;  7,  the  ulnar  pas- 
sing into  the  palm  of  the 
hand  to  form  the  super- 
ficial palmar  arch ; 8,  su- 
perficial palmar  arch,  cut 
across  and  removed,  to 
show,  9,  the  deep  palmar 
arch  formed  by  the  radial, 
uniting,  near  8,  with  the 
ulnar ; the  uniting  branch 
is  called  the  ramus  com- 
municans.  ‘ 


Fig.  67.* 
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side;  the  ext.  cutan.  and  outer  root  of  the  median  on  its 
outer  side;  the  musculo-spiral  and  circumflex  nerves, 
behind  it.  Bam.  At  the  upper  edge  of  the  pectpralis 
minor. 

Thoracica  acrotnialis  (constant).  Bam.  Pectorales, 
acromialis,  deltoideaii ; a branch  separates  the  deltoid 
from  the  pectoralis  major  m. 

Thoraeica  suprema  (irregular),  ramifies  between  the 
pectoral  muscles ; anas,  with  the  iut.  mammary  art. 

Thoracica  alaris  (irreg.)  to  the  cel.  tissue  and  glands 
in  the  axilla. 


Below  the  Beet.  Minor. 

Thoracica  longa  (const.)  descends  parallel  and  close 
to  the  lower  edge  of  the  pector.  minor  m.,  between  the 
p.  major  and  serratus  magnus,  to  the  side  of  the  thorax. 

Subscapularis  runs  along  the  lower  edge  of  the  sub- 
scapular m.  accompanied  by  the  sub.scap.  neiwe,  to  Ihe 
inf,  angle  of  the  scapula.  Bam.  1,  Dorsalis  scapula, 
through  the  triangular  opening  formed  by  the  long 
head  of  the  triceps,  teres  major,  and  edge  of  the  scapula, 
to  the  subscapnlar  fossa. 

Post,  circumflex  ) encircle  the  surgical  neck  of  the 

Ant.  circumflex  f humerus.  Bam.  1,  Deltoidean: 
2,  artic.  which  ascends  in  the  bicipital  groove. 

Bkachial  Artery 

Extends  superficially  along  the  inner  edge  of  the  biceps 
from  the  termination  of  the  preceding  to  the  bend  of 
the  arm,  in  a line  from  the  centre  of  the  axilla  to  the 
middle  of  the  latter;  Bel.  1,  in  the  arm;  Ant.  inner 
edge  of  the  coraco-brachialis  and  biceps  which  overlap 
it ; Post,  triceps,  brachialis  anticus  and  musculo-spiral 
nerve.  Int.  ulnar  nerve  and  inf.  profund.  art.  E.rt. 
coraco-brachialis,  cellular  interval  between  the  brachi- 
iilis  antic,  and  biceps.  The  median  nerve,  first  on  its 
outer  side,  crosses  at  about  its  middle  to  lie  on  its 
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inner  side ; 2,  Bel.  at  the  elbow  ; Ant.  expansion  of 
the  biceps,  skin,  basilic  vein,  Bost.  middle  of  the 
brachialis  anticus,  Int.  median  nerve.  Ext.  tendon  of 
the  biceps.  Ram. 

Profunda  Sup.  descends  in  the  spiral  groove  round 
the  posterior  surface  of  the  humerus  to  anas,  with  the 
radial  recurrent  in  the  groove  between  the  brachialis 
antic,  and  supinator  longus.  Bam.  1,  descends  to  the 
inner  part  of  the  elbow-joint ; 2,  to  accompany  the 
deep  branch  of  the  spiral  nerve ; 3,  musculares. 

Profunda  Inf.  descends  on  the  inner  side  of  the  arm 
along  with  the  ulnar  nerve  to  anas,  with  the  post, 
ulnar  recurrent,  between  the  int.  cond)’le  and  olecra- 
non process.  Bam.  musculares. 

Anastomotica  Magna,  anas,  super,  with  the  inf. 
profunda,  and  inf,  with  the  ant.  and  post,  ulnar  re- 
current. 

Art.  Nutritia  humeri;  e.  Terminal,  Kadial,  and 
Ulnar  arteries. 

The  brachial  art.  is  superficial  throughout,  being 
covered  only  by  the  skin  and  fascia,  and  in  the  centre 
by  the  inner  edge  of  the  biceps,  nervous  filaments  from 
the  int.  cut.  and  nerves  of  Wrisberg  lie  over  it ; it 
is  accompanied  by  the  brachial  vein  which  lies  to  its 
inner  side.  Below  the  bend  of  the  elbow  it  sinks 
beneath  the  semilunar  fascia  of  the  biceps  into  a tri- 
angular fossa,  bounded  by  the  brach.  antic,  above,  the 
pronator  teres  internally,  and  the  supinator  longus  ex- 
ternally, and  divides  opposite  the  coronoid  process  of 
the  ulna  into  its  terminal  branches,  the  Radial  and 
Ulnar  arteries. 


Radial  Artery 

Extends  from  the  elbow  to  the  wrist,  in  a line  from  the 
middle  of  the  elbow-joint  to  the  root  of  the  thumb. 
Bpl.  Ext.  supinat.  rad.  long. ; and  for  some  distance 
the  radial  nerve.  Int.  Pronator  teres,  and  flexor  carpi 
radialis.  Post,  attachments  of  the  supin.  brevis  and 
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pron.  teres. ; flexor  long.  poll. ; and  afit.  'mirfaco  of  iiie 
radius.  Ant.  above  supin.  long.,  below  fascia  and 
skin.  Ham.  1,  Recurrent,  anas,  with  the  sup.  Pr>>- 
funda  ; 2,  Superficialis  voila:,  runs  over  the  annular 
lig.  through  the  short  muscles  of  the  thumb  to  join 
and  complete  the  superficial  palmar  arch ; 3,  Ant. 
carjn  radialis. 

The  vessel  now  passes  backwards  beneath  the  two 
first  extensors  of  the  thumb  to  the  first  interosseous 
space,  which  it  traverses  above,  or  through  the  fibres 
of  the  abductor  indicis  m.  Here  it  may  be  felt  in  a 
space  bounded  by  the  first  two  extensor  tendons  of  the 
thumb  and  that  of  the  third.  Ram.  at  this  stage.  4, 
Dorsalis  carm,  rad.  carpus  and  wrist-joint ; 5 and  6, 
Dorsalis  poUicis,  dorsal  edges  of  the  thumb  ; 7,  Prin- 
ceps  vel  magna  poVicis,  runs  between  the  abd.  indicis 
and  abd.  pollicis,  divides  at  the  first  phalanx  of  the 
thumb  into  its  two  marginal  branches ; 8 Radialis 
indicis,  anas,  with  the  superf.  palmar  arch,  and  be- 
comes a digital  artery.  The  terminal  branch,  or  Pal- 
maris  profunda,  crosses  the  carpal  heads  of  the  meta- 
carpal bones,  covered  by  all  the  soft  parts,  and  on  that 
of  the  little  finger  joins  the  Ram.  communic.  of  the 
ulnar  art.  and  thus  forms  the  deep  palmar  arch.  The 
Ram.  of  this  arch  are  five  in  number.  They  supply 
the  interossei,  and  at  the  cleft  of  the  fingers,  join  the 
branches  of  the  superficial  arch  before  they  bifurcate. 

Ulnar  Artery 

Descends,  with  a curve  towards  the  inner  side  of  the 
arm,  from  the  elbow  to  the  inner  side  of  the  pisiform 
bone.  Rel.  at  the  upper  third  of  the  arm  it  lies 
between  the  two  layers  of  flexor  muscles  ; it  afterwards 
rests,  with  the  ulnar  nerve  on  its  outside,  on  the  flexor 
profundus.  At  the  middle  third  of  the  arm  it  is 
covered  by  the  adjoining  edges  of  the  flexor  sublim., 
and  flex,  carpi  ulnaris ; at  the  lower  third  by  the  skin 
and  fascia ; Ram. 
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1-2,  art.  recurrent,  ant.  et  post,  anas.,  the  first 
with  the  anastoinotica  magna  and  the  inf.  profunda  ; 
the  second  with  the  former  vessel  and  the  sup.  pro- 
funda ; 3,  interrossea,  runs  downwards  and  backwards 
to  the  interosseous  space,  wliero  it  gives  off  two  re- 
current branches,  and  the  ram.  interos.  post. ; it  then 
descends  on  the  ant.  surface  of  the  ligament,  and  at 
the  upper  edge  of  the  pronator  quadratus  divides  into 
ant.  and  post,  carpal  branches,  the  former  anas,  with 
the  deep  palmar  arch,  and  the  latter  with  the  ram. 
dorsalis  carpi.  The  ram.  interos.  post,  perf  the  upper 
part  of  the  lig.,  gives  ofl'a  post,  interos.  recurrent,  and 
descends  as  far  as  the  dorsum  of  the  corpus.  The  re- 
current branches  anas,  with  branches  of  the  radial  art. ; 
4,  descend,  mvscul.  vel  nervi  mediani  to  the  superficial 
flexors ; 5,  6,  r.  carpi  ulnaris,  ant.  and  post. 

The  ulnar  artery  now  passes  from  the  inner  side  of 
the  pisiform  bone,  over  the  annular  lig.,  gives  off  the 
communicans  profund,  to  complete  the  deep  palmar 
arch,  and  then  as  the  r.  palmaris  superf,  it  arches 
across  the  hand,  beneath  the  palmar  fascia  and  skin, 
and,  between  the  ball  of  the  thumb  and  index  finger, 
joins  the  superf  volee  and  rad.  indicis,  to  form  the  sur- 
perf.  palmar  arch.  Four  digital  branches  are  given 
off,  each  of  which  first  anas,  with  a branch  from  the 
deep  arch,  and  then  divides  into  two  collateral  branches; 
they  supply  the  edges  of  the  last  three  fingers  and  the 
ulnar  side  of  the  index. 

The  digital  vessels  and  nerves  run  along  the  lateral 
surfaces  of  each  finger,  and  nearer  its  anterior  surface  ; 
they  terminate  in  a free  anastomosis  in  the  expanded 
extremities  of  the  fingers,  and  endow,  these  with  com- 
mon sensibility,  and  the  special  sense  of  touch. 

The  Thoracic  Aorta 

Is  situated  in  the  post,  mediastinum,  and  extends  from 
the  left  side  of  the  fourth  dorsal  vertebra  to  the  aoriic 
opening  of  the  diaphragm.  Eel.  ant.  the  left  pleura, 
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root  of  the  left  lung,  oesophagus,  the  left  auricle  of  the 
heart,  and  pericardium,  post,  left  side,  and  afterwards 
the  fore-part  of  the  spinal  column  : owing  to  this  in- 
clination, the  oesophagus  and  vagi,  which  above  are 
placed  on  its  right  side,  cross  it  to  lie,  below,  rather  to 
Its  left  side  ; behind  it,  also,  are  the  left  intercostal 
veins,  going  to  join  the  azj-gos.  The  splanchnic  nerves 
lie  on  each  side  of  it,  and  the  thoracic  duct  and  azygos 
vein  on  its  right  side.  Ram. 

Bronchioles,  generally  four  in  number,  two  on  each 
side  ; their  branches  twine  round  the  bronchi  to  sup- 
ply the  substance  of  the  lung ; anas,  with  the  pulmo- 
nary artery  (Euysch,  Cowper,  Waller),  with  the  pul- 
monary veins  (Hanison). 

(Esophageal,  from  one  to  four  or  five  to  the  oeso- 
phagus ; they  anas,  with  other  art.  by  ascending  and 
descending  branches. 

Inter  costales,  from  eiglit  to  ten  on  each  side,  they 
run  in  the  eight  or  ten  inf.  intercostal  spaces  and 
anas,  with  the  int.  mammary  a.  Each  gives  off  a 
ram.  p>ostic.,  which  passes  between  the  sjiine  and  costo- 
transverse lig.  to  supply  the  cord,  and  deep  dorsal 
muscles. 


The  Abdominal  Aorta 

Enters  the  abdomen  through  the  aortic  opening  of  the 
diaphragm,  in  front  of  the  last  dorsal  vertebra,  with  the 
thoracic  duct  and  vena  azygos,  which  ascend  to  their 
destinations  ; ittbence  descends,  inclining  slightly  to  the 
left  side,  from  the  diaphragmatic  opening  to  the  body 
of  the  fourth  or  fifth  lumbar  vertebra.  liel.  ant.  lesser 
omentum,  stomach,  solar  plexus,  vena  porta,  mesenteric 
vessels,  pancreas  and  duodenum,  transverse  mesocolon, 
root  of  the  mesentery,  and  small  intestines.  Right  side, 
vena  cava,  thoracic  duct ; both  these  vessels  are  behind 
it  at  their  origins.  On  each  side  lies  the  sympathetic 
nerve.  Post,  the  pillar  of  the  diaphragm  and  lumbar 
vertebrae.  Ram. 
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Diaphragmatic,  right  and  left,  they  encircle  the 
diaphragm,  and  join  at  its  ant.  edge  ; anas,  with  lower 
intercost.  arts. 

CcELiAC  AXIS,  a short  trunk  projecting  horizontally 
from  the  aorta  immediately  helow  its  diaphragmatic 
opening.  Rel.  The  pancreas  and  vena  porta  below 
it ; the  lob.  Spigelii  on  its  right ; the  renal  capsules 
and  semilunar  ganglions  on  each  side  ; enveloped  by 
the  solar  plexus  and  covered  by  the  stomach.  It  is  an 
axis  of  three  branches. 

a.  Gastric  or  coronar.  ventriculi,  runs  to  the  cardiac 
oiifice  of  the  stomach,  and  divides  into,  1,  ram.  super. 
to  the  cesophagus,  and  larger  end  of  the  stomach ; 2, 
ram.  infer,  follows  the  lesser  curvature,  anas,  with  the 
sup.  pyloric  art.  of  the  hepatic. 

Hepatic,  runs  enclosed  within  the  smaller  omentum, 
1st,  transversely  towards  the  pylorus,  and  2ndly, 
upwards  and  forwards  to  the  transverse  fissure  of  the 
liver.  Ram.  1st  stage.  1,  sup.  pyloric,  to  the  pylorus, 
anas,  infer,  branch  of  the  gastric;  2,  gastro-duode- 
nalis,  accompanies  the  ductus  communis  choledochus, 
and  between  the  duodenum  and  pancreas,  divides  into 
pancreatioo-duodenalis,  and  gastro-epiploica  dextra. 
The  former  supplies  the  corresponding  organs,  the 
latter  runs  along  the  larger  curvature  of  the  stomach, 
and  anas,  with  the  gastro-epiploica  sinist.,  a branch  of 
the  splenic. 

Terminal  Branches. 

3,  Hepatica  sinistra,  left  lobe  of  the  liver ; 4,  hepa- 
tica  dextra,  to  the  right  lobe  ; from  this  is  derived  the 
ram.  cystica  to  the  gall-bladder. 

Splenic,  five  or  six  inches  long ; it  runs  with  the 
vein  to  the  left  side,  along  the  upper  and  post,  part  of 
the  pancreas,  and  terminates  by  five  or  six  hr.  in  the 
spleen.  Ram.  I, pancreaticce parvee,  ramusculi  to  the 
gland  ; 2,  imncreatica  magna,  runs  from  left  to  right 
along  with  the  duct ; 3 vasa  brevia ; five  or  six  large. 
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but  short,  branches  arising  from  the  trunk,  or  its 
splenic  divisions,  to  ramify  m numerous  anas,  on  the 
larger  end  of  the  stomach  ; 4,  splenicce,  five  or  six  in 
number,  to  the  spleen ; 5,  gastro-epiploica  sinistra, 
runs  from  left  to  right  on  the  larger  curvature  of  the 
stomach,  to  anas,  with  the  right  corresponding  vessel 
from  the  hepatic. 

Superior  Mesenteric,  arises  from  the  aorta  at  the 
lower  edge  of  the  pancreas,  which  separates  it  from  the 
coeliac,  and  above  the  transverse  portion  of  the  duode- 
num. It  descends,  forming  a slight  curve,  to  the  right 
iliac  fossa.  Jlam.  I't,  from  its  convexity. 

a,  M esentericee,  fifteen  or  twenty  branches,  they 
anas,  with  each  other  in  a series  of  arches,  which 
become  smaller  and  more  numerous  as  they  approach 
the  small  intestines,  to  which  they  are  finally  distri- 
buted. 

2nd,  from  its  Concavity. 

b,  Colica  media,  to  the  transveree  colon,  anas,  on 
the  left  with  the  colica  sinist.,  on  the  right  with  the 
colica  dextra. 

c,  Colica  dextra,  to  the  ascending  colon,  anas,  above 
with  the  colica  media,  below  with  the  ilichcolic. 

d,  llio^olic,  to  the  caecum,  valve,  &c.,  anas,  above 
with  the  colica  dextra,  below  with  branches  from  the 
inferior  mesenteric  art. 

Inferior  Mesenteric,  arises  about  an  inch  above 
the  bifurcation  of  the  aorta,  and  descends  towards  the 
left  iliac  fossa.  Mam. 

a,  Colica  sinistra,  to  the  descending  colon,  anas. 
above  with  the  colica  media,  below  with  the  art.  sig- 
moidea. 

b,  Art.  sigmoidea,  to  the  sigmoid  flexure,  anas. 
above  with  colica  sinistra,  ram.  to  the  psoas,  iliacus  m. 
and  ureter. 

c,  Hcemorrhoidalis  superior,  descends  in  the  meso- 
rectum  to  the  rectum,  and  at  about  its  middie  divides 
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into  two  tranches,  which  descend  on  the  sides  of  the 
intestine,  some  of  their  ramusculi  even  reaching  the 
anus;  anas,  with  the  middle  and  inf.  hmnioir.  art. 

All  the  foregoing  branches  of  the  abd.  aorta  are 
accompanied  each  by  a plexus  of  nerves,  named  after 
each  vessel,  and  derived  from  the  semilunar  ganglion, 
solar  plexus,  and  sympathetic  nerve.  Their  blood  is 
returned  by  the  vena  porta,  which  passes  through  the 
liver  before  pouring  its  blood  into  the  inf.  vena  cava. 

Capsulares,  large  in  the  foetus,  supply  the  supra- 
renal capsules. 

Eenales,  arise  between  the  two  mesenteric  arteries, 
the  right,  which  is  the  longer,  passing  behind  the  vena 
cava.  Their  branches,  four  or  five  in  number,  run  be- 
tween the  raammillsB  of  the  kidney,  anas,  in  arches, 
and  then  terminate  in  its  cortical  substance.  Some 
branches  reach  the  capsule. 

Spermaticce  arise  immediately  below  the  former,  the 
right  frequently  from  the  right  renal.  They  descend, 
crossing  the  psoae  m.  and  ureter  on  each  side,  and  at 
the  inner  ring  join  the  vasa  deferentia,  which  guide 
them  to  the  testicles.  In  the  female  they  supply  the 
ovaria. 

Bam.  in  the  male,  a,  ram.  to  the  psose,  ureter,  and 
adjoining  tissue  ; b,  six  or  seven  to  the  epididymis  and 
body  of  the  testis. 

In  the  female,  a,  ram.  to  the  ovaries,  especially  to  the 
uterus,  where  they  anas,  with  the  uterine  arteries  ; b, 
ram.  accompany  the  round  lig. 

IniTnlales,  five  in  number,  corresponding  to  the  ver- 
tebral spaces.  They  divide  into,  a,  ram.  spinales  to 
•the  cord,  and  through  a nutr.  foramen  to  the  body  of 
each  lumbar  vertebra ; b,  jjost.  muscular;  c,  circular 
or  abdominal,  analogous  in  their  course  to  the  inter- 
costales with  which  they  anastomose. 

Terminal  Branches  of  the  Aorta. 

Sacra  media  (caudal  artery  of  animals)  descends  on 
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the  sacram  and  coccyx ; it  supplies  the  rectum,  and 
anas,  at  each  division  of  the  above  bones  with  the 
lateral,  sacral,  and  hjemorrhoidal  arteries. 

The  abd.  aorta  at  its  bifurcation  lies  in  front  of,  and 
a little  to  the  left  side  of,  the  fourth  lumbar  vertebra ; 
it  is  here  nearly  opposite  the  umbilicus,  and  has  the 
vena  cava  to  its  right  side,  the  sympathetic  on  either 
side  ; it  bifurcates  into  tlie 

Iliacas  Communes 

Extend  from  the  fourth  lumbar  vertebra  to  the  sacro- 
iliac artic.  Bel.  crossed  by  the  ureters  and  spermatic 
vessels,  resting  above  upon  the  body  of  the  last  lumbar 
vertebra,  below  against  the  inner  edge  of  the  psoas  m. 
The  two  corresponding  veins  lie  beneath  and  on  their 
inner  sides,  and  the  lelt  in  joining  the  right  to  form 
the  vena  cava  ascend.,  passes  beneath  the  right  iliac 
artery. 

Bam.  to  the  psoae,  ureters,  &c , they  sometimes  give 
off  the  sacra  media,  and  last  lumbar  arteries,  and  even 
the  renales,  and  spermaticae  (Cruveilbier) ; b,  ram. 
terminal,  iliacce  extern,  et  intern. 

Internal  Iliac. 

About  an  inch  and  a half  long,  descends  vertically 
(bending  slightly  forwards)  from  the  sacro-iliac  joint 
to  the  upper  edge  of  the  sacro-sciatic  notch.  Many  of 
its  branches  sometimes  arise  from  a common  trunk. 

Anterior  Set  of  Branches. 

a.  Umbilical,  large  in  foetal  life,  they  soon  dwindle 
after  birth  into  fibrous  cords,  which  may  be  traced 
along  the  sides  of  the  bladder  to  the  umbilicus ; near 
their  origins,  where  they  still  remain  pervious,  some  of 
the  principal  vesical  branches  arise. 

b.  Vesicales,  four  or  five,  derived  principally  from 
the  umbilical,  and  from  the  middle  ha-morr.  obturator, 
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vaginal,  and  uterine  arteries.  Bam.  1,  infer,  vesic. 
Bcniin.,  wostate  gland,  and  neck  of  the  bladder;  2, 
media,  along  tlie  ureters  to  the  sides  of  the  bladder ; 
3,  ant.  surface  of  the  bladder. 

c.  Obturator,  may  arise  from  the  femoral  or  epigas- 
tric art. , when  it  winds  round  the  infer.,  or  the  super. 


Fig.  5S.* 


and  inner  margins,  of  the  femoral  ring.  It  runs  paral- 
lel to,  but  below,  the  ext.  iliac  vessels,  accompanied 
by  its  nerve  (which  is  above  it),  to  the  obtnrator  fora- 

* Fig.  53. — Sketch  of  the  hypogastric  or  internal  iliac  artery 
and  the  distribution  of  its  branches. — 1,  the  aorta;  2,  one  of  the 
superior  lumbar  arteries ; 3,  art.  sacra  media ; 4,  common  iliac 
artery,  left  side ; 6,  external  iliac  ; 6,  portion  of  the  ilio-lumbar ; 
7,  circumflex  artery  of  the  ilium ; 8,  epigastric  artery;  9,  internal 
Iliac,  or  hypogastric ; 10,  lateral  sacral ; 11,  gluteal,  leaving  the 
interior  of  the  pelvis ; 12,  obturator  artery ; 13,  remains  of 
the  umbilical;  14,  vesical  branches;  16,  common  pudic;  16, 
hremorrhoidal ; 17,  ischiatic. 
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men.  Ram.  I,  a cross  branch,  by  which  it  joins  its 
fellow  behind  the  pubis ; 2,  vesicales,  musculares, 
iliacas  to  anas,  with  the  circumfiexa  ilia.  Having 
traversed  the  obturator  foramen,  its  branches  are,  1, 
Bam.  intern,  runs  round  the  inner  half  of  the  obtu- 
rator foramen,  between  the  two  obt.  m.,  which  it 
supplies,  and  anas,  with  the  ram.  extern.;  a branch 
descends  between  the  two  first  adductor  m.  2,  ram. 
extern,  between  the  obt.  m.  round  the  ext.  half  of  the 
foramen,  anas,  between  the  neck  of  the  femur  and 
quadratus  muscle  with  the  ischiatic  art. ; a branch 
enters  the  joint  through  the  notch  ; ot/ter  br.  supply 
the  muscles. 

Int.  Branches. 

d.  -Middle  hoemorrhoidal,  to  the  anterior  part  of 
the  rectum,  anas.,  above  and  below,  with  the  other 
hjemorrh.  branches. 

e.  Uterine,  runs  in  the  broad  lig.  to  the  neck  of  the 
uterus,  on  which  it  ascends  to  anas,  with  the  sper- 
matic art. 

f.  Vaginales,  surround  the  vagina. 

Posterior  Branches. 

g.  Ueo-lumbar,  divides  behind  the  psoas  m.  into,  1, 
ram.  ascend.,  anas,  with  the  last  lumbar  art. ; 2, 
traKsuei’sa/es,  superficial  and  deep,  to  the  iliacui>  m.; 
3,  the  nutritious  art. 

h.  Sacra  lateralis,  descends  in  front  of  the  sacral 
foramina.  Ram.  to  the  spinal  cord,  and  to  the  mus- 
cles on  the  back  of  the  sacrum  ; anas,  with  the  sacra 
media. 

i.  Gluteal,  escapes  between  the  upper  edge  of  the 
sciatic  notch  and  pyriformis  m.,  and  immediately  di- 
vides into,  1,  ram.  super/.,  runs  between  the  g.  max. 
ct  medius  m. ; 2,  r.  profund.,  between  the  g.  medius 
and  minim. ; it  sends  a branch  along  the  g.  min.  to 
<he  spin.  p.  of  the  ilium,  a second  across  this  m.  to  the 
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g.  tnedius,  a third  through  the  g.  min.  to  the  artic. 
capsule. 

Inf.  Branches. 

k.  IscniATic,  escapes  from  the  pelvis,  between  the 
lower  edge  of  the  pyrif.  and  sciatic,  lig.  Bam.  to  the 
gluteus  max.,  lev.  ani,  and  coccygeus  m. ; 2,  comes 
nervi  ischiatici. 

l.  Intern,  pddic,  descends  upon  the  pyriformis  m., 
internal  to  the  former  vessel,  with  which  it  .escapes 
from  the  pelvis  ; 2,  it  winds  over  the  spine  of  the 
ischium,  beneath  the  larger  sciat.  lig.,  and  enters  the 
smaller  sciatic  notch;  3,  it  ascends  on  the  inner  side 
of  the  tuber  ischii  and  rami  ischii  et  pubis,  hut  not 
within  the  pelvis,  to  the  arch  of  the  pubes,  covered  and 
protected  by  a prolongation  of  the  large  sacro-sciatic 
lig.,  as  far  as  the  crus  penis. 

Bam. — First  Stage. 

1.  Vesical,  prostatic,  and  sometimes  the  middle 
hsemorrhoidal. 

Second  Stage. 

2.  Anastomotic,  anas,  with  the  ischiatic  and  int. 
circumflex  art. ; 3,  muscnd.ares,  to  the  flexors  at  the 
tuber  ischii. 

Third  Stage. 

4,  Ext.  hcemorrhoidales,  two  or  three  to  the  anus ; 
5,  perineal  (superf.)  pierces  the  middle  fascia  of  the 
pennreum  to  get  into  the  space  between  the  accel. 
urinse  and  erect,  penis  m. ; it  ascends  to  the  septum 
scroti,  which,  and  the  superficial  parts  of  the  perineum, 
it  supplies  ; 6,  transvcrs. perinea  (superf.)  to  the  peri- 
naeum  and  anus ; 7,  corp.  bulbosi  (deep  transverse 
perinseal),  runs  inwards  behind  the  middle  perinseal 
fascia,  to  the  bulb,  Cowper’s  glands,  &c. 

Terminal  Branches. 

8.  Corp.  cavern,  to  those  bodies ; 9,  dorsalis  penis  ; 
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the  two  latter  anas,  by  a cross  branch,  or  unite  into  a 
single  vessel : then  pierce  the  suspensory  ligament, 
and  run  on  the  dorsum  of  the  penis  as  far  as  the  glam. 

The  internal  iliac  art.  is  accompanied  by  its  vein, 
which  lies  iinterior  and  internal  to  it ; behind  it  is  the 
sacral  plexus,  -with  whose  branches  those  of  the  art. 
interlace,  and  stilll  more  posteriorly  the  origins  of  the 
pyriformis  muse. 

External  Iliac 

Extends  from  the  sacro-iliac  joint,  to  the  inf.  edge  of 
Ponpart’s  lig.,  in  a line  leading  from  a point  half  an 
inch  external  to  its  middle,  to  the  umbilicus.  Rel. 
bound  down  by  a process  of  the  iliac  fascia ; it  lies, 
first,  to  the  inner  side,  and  then  on  the  fore  part,  of 
the  psoas  muscle,  to  which  it  is  connected  by  a layer 
of  the  iliac  fascia ; the  vein  lies  on  its  inner  side;  close 
to  Poupart’s  ligament  it  is  crossed  by  the  ilio-scrotal 
nerve.  It  is  surrounded  by  numerous  lymphatics,  and 
covered  by  their  glands.  Ram. 

a.  Epigastric,  Or.  from  any  point  of  the  inferior 
inch  and  a half  of  the  artery.  It  first  reaches  the 
inner  margin  of  the  int.  inguinal  ring,  and  then  ascends 
inwards  between  the  peritoneum  and  fascia  transver- 
salis ; it  soon  enters  tne  sheath  of  the  rectus  m.,  in 
which  it  term,  about  an  inch  on  the  outer  side  of 
the  umbilicus.  Eel.,  the  spermatic  cord  lies  in  front,  the 
vas  deferens  hooking  round  it  to  descend  to  the  vesic. 
semin.  Ram.,  1,  cremasteric,  to  that  structure  and  the 
scrotum  ; to  the  round  lig.  in  the  female ; 2,  anastomo- 
tic, anas,  with  its  fellow  and  the  obturator  art. ; 3,  ter- 
minal, anas,  in  the  rectus,  with  the  int.  mammary  art. 

b.  Oircumjkxa  Hit  (internal),  outwards,  along  Pou- 
part’s lig.  and  crista  ilii ; anas,  with  the  last  lumbar, 
and  the  ilio-lumbar  art. 

Femoral  Artery 

Extends  from  the  termination  of  the  ext.  iliac  to  the 
lower  third  of  the  thigh,  in  a line  leading  from  the 
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middle  of  Poupart’a  lig.  to 
the  inner  side  of  the  inter- 
nal condyle  of  the  femur. 
Bd.  at  the  upper  third  of 
the  thigh  it  lies  in  a tri- 
angle (Scarpa’s)  formed  by 
Poupart’s  lig.,  the  sartorius, 
and  add.  longus,  covered 
only  by  skin,  fascia,  and 
glands;  at  the  middle  third  it 
is  covered  by  the  sartorius. 
It  rests  on  the  tendon  of  the 
psoas  and  iliacus  m.,  pec- 
tineus,  and  adductor  longus 
m.  The  vein  and  artery  are 
enclosed  in  a sheath  from 
the  fascia  lat.  This  sheath 
becomes  a strong  fib.  canal, 
where  the  vessels  rest  on  the 
tendon  of  the  adductor  lon- 
gus, beneath  the  sartorius 
muscle.  The  vein,  at  first 
on  its  inner  side,  gets  more 
and  more  behind  it  as  it  de 
scends  ; the  ant.  crural  nerve 
sends  its  saphenous  branch 
into  the  upper  part  of  its 
sheath  : the  vena  saphena 


* Fig.  69. — Diagram  to  show 
the  femoral  artery  and  its 
branches.— 1,  external  iliac  in  out- 
line ; 2,  superficial  epigastric ; 3, 
superficial  circumflex  of  the 
ilium ; 4,  superficial  pudic  and 
inguinal  branches ; 8,  8,  deep  fe- 
moral, with  some  of  its  branches; 
9,  superficial  femoral  artery ; 
11,  point  where  the  artery  gets 
the  name  of  popliteal ; 10,  arter. 
anastomotica  mag. 
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runs  between  the  skin  and  fascia,  a little  to  its  inner 
side.  Ram. 

a.  Superficial  epigastric  and  superficial  circumfiera 
ilii,  to  the  abdominal  integuments  ; b.  super/,  pudic, 
two  or  three  running  beneath  the  fascia  to  the  scrotum 
c.  muscular  super/,  to  the  iliacus,  psoas,  and  rectus  m. 

d.  Pbofunda,  Or.  generally  an  inch  or  an  inch  and 
a half  below  Poupart’s  ligament.  It  is  placed  behind, 
and  separated  from  the  femoral  by  the  profun.  and 
fern,  veins,  and  ad.  long.  Ram.  1,  ext.  circumflex, 
passes  between  the  sartorius  and  rectus  m.,  divides 
into  a transv.  branch  to  the  hip-joint  and  muscles,  and 
a ram.  descend.,  which  runs  between  the  rectus  and 
cruretis,  as  far  as  the  knee  ; 2,  intern,  circumflex, 
passes  backwards,  between  the  pectineus  and  psoas, 
m. ; ram.  superior  to  the  digital  fossa ; ram.  transv. 
between  the  quad.  fern,  and  add.  long,  to  flexor  m. ; 
3,  perforantes,  three  in  number — 1,  super.,  backwards 
between  the  add.  brevis  and  pectineus ; 2,  media 
through  the  add.  brevis  and  magnus;  3,  infer., 
through  the  add.  magnus,  at  the  upper  edge  of  the  add. 
longus ; 4,  r.  terminal,  passes  behind  the  add.  longus, 
and  perforates  the  add.  mag.  These  vessels  supply 
the  flexor  muscles  on  the  back  of  the  thigh,  and  form 
a chain  of  anastomoses  by  their  ascending  and  de- 
scending branches ; 5,  anastomotica  magna.  Sometimes 
a large  artery ; descends  towards  the  inner  condyle, 
and  there  enters  into  numerous  anastomoses. 

Popliteal  Artery 

Extends  from  the  femoral  opening  in  the  add.  mag- 
nus to  the  inf.  edge  of  the  pophteus  m.,  in  a line 
descending  along  the  centre  of  the  back  part  of  the 
knee-joint.  It  rests  in  a mass  of  fatty  tissue  in  a 
diamond-shaped  space,  formed  above  by  the  diver- 
gence of  the  ham-string  m.,  and  below  by  the  con- 
vergence of  the  two  heads  of  the  gastrocnemius.  The 
vein  is  posterior  and  external  to  the  art.,  and  the 
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popliteal  nerve  is  in  a similar  relation  with  the  vein. 
Earn. 

a.  Muscular  super.,  two  or  three  to  the  ham-string 
mus. 

b.  Artie,  super,  ext.,  winds  round  the  femur,  be- 
neath the  biceps  tendon,  and  divides  into  r.  super/., 
which  ramifies  on  the  patella  and  r.  profund,  to  the 
synovial  membrane  and  femur. 

c.  Artie,  super,  int.  winds  round  the  inner  side  of 
the  femur,  beneath  the  inner  ham-strings. 

d.  Artie,  inf.  ext.,  runs  along  the  edge  of  the  ext. 
semilunar  cart. 

e.  Artie,  inf.  int.,  winds  round  the  inner  side  of  the 
tibia.  These  three  art.,  like  the  first,  divide  into  superf. 
and  deep  branches,  which  anas,  the  former  on  the 
patella,  the  latter  about  the  joint. 

f.  Artie,  media  (Azyga),  perforates  the  lig.  postic.  to 
supply  the  joint. 

g.  Muscular  infer.  (Surales),  to  the  gastrocnemius. 
The  popliteal  art.  now  termin.  in  the  Ant.  and  Post, 
tibial  art. 

Art.  Tibialis  antic.,  runs  between  the  heads  of  the 
tibialis  post,  m.,  and  above  the  upper  edge  of  the 
interosseous  ligament ; descends  on  its  ant.  surface, 
and  terminates  in  the  fissure  between  the  tarsal  heads 
of  the  first  and  second  metatarsal  bones.  Eel.,  between 
the  exten.  comm,  and  tibialis  antic,  m.  above,  between 
the  former  and  exten.  prop.  pol.  below.  The  nerve 
runs  on  its  outer  side.  Earn. 

a.  Eeeurrent,  anas,  with  the  int.  artic.  a. 

b.  Musculares,  adjacent  muscles. 

c.  Internal  malleolar,  and,  d.  ext.  malleolar,  ramify 
on  those  processes. 

f.  Metatarsal,  which  gives  three  dorsal  interosseous 
branches. 

g. _  Pollicis,  supplies  the  two  sides  of  the  first  toe, 
and  inner  side  of  the  second. 

h.  Communieans  {terminal),  joins  the  ext.  plantar 
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artery  in  the  sole  of  the  foot,  to  complete  the  plantar 
arch . 

Post,  tibial  art.  descends  between  the  superficial 
and  deep  flexor  muscles  to  a point  midway  between 
the  int.  malleolus  and  os  calcis  ; in  its  course,  it  rests 
successively  on  the  tibialis  posticus,  flexor  communis, 
and,  lastly,  on  the  bone,  where  it  is  placed  between 
the  sheath  which  incloses  the  tendons  of  the  two  last- 
named  muscles,  and  that  of  the  flexor  prop,  pollicis. 
Jtam. 

Fig.  60.*  a.  Peroneal,  descends  between 

the  inner  edge  of  the  fibula  and 
attach,  of  the  flexor  pollicis  m. 
to  the  ext.  malleolus.  Ram.  1, 
ant.  peroneal,  pierces  the  interos- 
seous ligament  to  reach  the  tar- 
sus ; 2,  terminal,  to  the  outer  mal- 
leolus, &c. 

b.  Internal  -plantar  art.  runs 
upon  the  upper  surface  of  the 
adductor  pollicis  m.  to  the  in- 
teguments of  the  great  toe ; 
sometimes  it  joins  a branch  from 
the  next  vessel,  to  form  a super- 
ficial plantar  arch. 

c.  Ext.  plantar  art.  runs  first 
to  the  tarsal  end  of  the  fifth  me- 
tatarsal bone,  and  then  across  the 
foot  next  the  interosseous  muscles, 
to  join  the  communicans  of  the 
ant.  tibial,  and  form  the  prin- 
cipal palmar  arch.  Ram.  l,per- 
forantes,  three  in  number ; they 
pierce  the  interossei  to  join  the 
interosseous  branches  of  the  meta- 

* Fig  60— Diagram,  showingthecourseoftheplantarartcries. 
— 1.  posterior  tibial  artery ; 2,  internal  plantar ; 3.  external  plan- 
tar artery ; 4,  extremity  of  the  plantar  areh,  where  it  unites  with 
the  anterior  tibial ; 5,  metatarsal  and  digital  branches. 
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tarsal  artery ; 2,  digital,  four  in  number,  arise  from 
the  convexity  of  the  arch,  and  supply  both  sides  of  the 
three  last  toes,  and  outer  side  of  the  second. 

Collateral  Circulation. 

The  most  remarkable  feature  in  the  arrangement  of 
the  bloodvessels  is  their  anastomoses.  _ The  arteries 
and  their  branches  enter  into  combinations  with  each 
other  at  every  possible  opportunity. 

A.  Every  artery  anastomoses  with  its  fellow,  except- 
ing some  supplying  the  viscera,  and  those  in  the  ex- 
tremities. 

B.  Every  artery  anastomoses  with  the  vessel  imme- 
diately above  and  below  it. 

C.  Every  artery  anastomoses  with  itself  by  means  of 
its  branches,  which  follow  the  general  rules  of  anasto- 
moses. 

D.  A complete  anastomosis  of  all  the  vessels  of  the 
body,  excepting  some  of  the  viscera,  takes  place  in  the 
external  skin  and  the  mucous  membrane. 

As  interesting  examples  of  the  first  may  be  men- 
tioned : — The  anas,  between  the  ant.  cerebral  art.  of 
the  int.  carotids  by  the  ant.  communicans. 

2.  Between  the  obturator  arteries,  before  their  exit 
from  the  pelvis,  by  a transverse  branch. 

3.  Between  the  dorsal  arteries  of  the  penis,  by  a 
transverse  branch. 

4.  Between  the  vertebral  arteries,  which  unite  to 
form  a single  vessel,  the  basilar. 

5.  Between  the  epigastric  art.,  by  a transverse 
branch. 

6.  Between  the  ext.  carotids,  by  nearly  every  one  of 
their  branches,  which  also  form  the  most  remarkable 
examples  of  the  second  rule,  &c.  &c. 

_ 7.  The  intercostals  and  upper  lumbar  arteries  en- 
circle the  trunk. 

Examples  of  the  second  rule. 

1.  In  the  inf.  extremity,  all  the  branches  of  the  ext, 
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iliac  and  femoral  arteries  fonn  a posterior  or  principal, 
and  anterior  or  minor  collateral  circulation,  by  a chain 
of  anastomoses  along  the  limb,  each  of  which  is  sufli- 
cient  to  carry  on  the  circulation  when  the  principal 
trunk  is  obliterated. 

2.  In  the  superior  extremity,  a chain  of  anas,  may 
be  traced  along  the  margins  of  the  scapula,  inner  edge 
of  the  arm,  &c. 

3.  From  the  angle  of  the  eye,  along  the  nose,  mouth, 
face,  and  median  line  of  the  neck ; and,  by  means  of 
the  int.  mammary  and  epigastric  arteries,  along  the 
chest  and  abdomen,  even  to  the  principal  art.  of  the 
inf.  extremities. 

4.  Along  the  oesophagus,  stomach,  and  intestines, 
an  anastomotic  chain  may  be  traced  from  the  pharynx 
to  the  rectum. 

5.  Along  the  spinal  cord,  by  means  of  the  spinal 
arteries  which  hold  numerous  anastomoses  through  the 
intervertebral  foramina  with  the  vertebral,  intercostal, 
lumbar,  and  sacral  arteries. 

As  interesting  examples  of  the  third  rule  may  be 
mentioned : — 

1.  The  branches  of  the  external  and  internal  caro- 
tids ; the  former  in  the  brain,  the  latter  in  the  neck. 

2.  The  branches  of  the  coeliac  axis,  round  the 
stomach  ; the  coronary  arteries  round  the  heart ; the 
ciliary  arteries  round  the  iris,  between  its  larger  and 
Rinaller  circles;  the  branches  of  the  super,  and  in- 
ferior mesenteric  arteries,  especially  the  former.  The 
branches  of  the  articular  arteries,  especially  those  of 
the  knee-joint.  The  digital  branches  in  the  hand 
and  foot,  the  branches  of  the  obturator  artery  round 
the  margin  of  the  obturator  foramen,  the  branches  of 
arteries  supplying  sphincters,  viz.,  the  mouth,  anus,  &c. 

A principle  of  compensation  also  prevails  throughout 
the  arterial  system,  by  which  a less  than  ordinarj’  sup- 
ply from  one  vessel  is  balanced  by  a more  than  ordinary 
supply  from  another. 
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Section  III. 

Op  the  Venous  System. 

As  the  arteries  distribute  the  blood  from  the  heart 
to  the  different  parts  of  the  body,  so  the  veins  return  it 
back  again  to  the  heart,  and  thus  the  general  circula- 
tion is  carried  on. 

As  the  veins  have  been  generally  described  with  the 
arteries,  it  will  not  be  necessary  again  to  enter  upon 
their  description ; the  following  will  be  sufficient. 

The  blood  from  the  brain  is  returned  by  the 
int.  jugular;  this  is  formed  by  the  conflux  of  the 
sinuses  at  the  foramen  lacerum  posterius,  passes  out 
through  this  with  the  eighth  pair  of  nerves,  descends 
in  tlie  neck,  lying  posterior  and  internal  to  the  int. 
carotid  art.,  and  thence  enters  the  carotid  sheath, 
where  it  lies  to  the  outer  side  of  the  par  vagum  and 
ext.  carotid,  and  in  front  of  the  first  stage  of  the 
subclavian  art.,  joins  the  subclavian  vein  to  form  the 
right  vena  innominata. 

The  blood  from  the  external  parts  of  the  face  is 
returned  by  the  labial  vein,  which  crosses  the  lower 
jaw  posterior  to  the  labial  art.,  descends  in  the  neck 
and  joins  the  int.  jug.,  generally  sending  a branch  to 
join  the  ext.  jug.;  this  vein  returns  the  blood  from  the 
temporal  and  int.  maxillary  arteries,  descends  in  the 
substance  of  the  parotid  gland,  becomes  superficial, 
crosses  the  ext.  surface  of  the  sterno-mastoid,  and  at 
its  outer  margin  joins  the  subclavian  vein. 

The  blood  from  the  upper  extremity  is  returned  by 
the  cephalic,  median,  and  basilic  veins;  the  latter 
join  the  brachial  venae  comites  to  form  the  brachial 
vein  at  or  a little  above  the  elbow-joint ; the  cephalic 
runs  upwards  along  the  outer  edge  of  the  biceps  nerve, 
then  between  this  and  the  inner  edge  of  the  deltoid 
and  the  pectoralis  major,  and  joins  the  axillary  vein  a 
little  below  the  clavicle ; the  axillary  vein  conducts  the 


198 


THE  VENOUS  SYSTEM. 


Fig.  61. • 


* Pig.  61. — 1,  the  subclavian  ; the  internal  jugular;  3,  4,  veins 
corresponding  to  the  superficial  arteries  of  the  neck;  6,  the 
external  jugular  vein;  6,  7,  inferior  thyroid  veins;  8,  trunk 
proceeding  to  join  the  internal  jugular,  and  composed  of,  9,  the 
superior  thyroid ; 10,  the  lingual ; 1 1 , 12,  a muscular  branch ; 13, 
facial;  14,  IS,  superficial  veins  joining  the  facial  from  above;  16, 
submental ; 17,  inferior  labial ; 18,  continuation  of  the  facial  or 
external  maxillary  vein ; 19,  20,  22,  upper  and  lower  coronary 
veins;  21,  transverse  vein  of  the  face;  23,  coutiuuation  of  the 
vein  towards  the  side  and  root  of  the  nose;  24,  anastomoses  with 
the  orbital  veins ; 26,  occipital  vein ; 26,  27,  temporal  vein ; 28, 
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blood  into  the  subclavian,  which  unites  with  the  int. 
jug.  to  form  the  vena  innominata. 

The  right  vena  innom.  descends  almost  perpen- 
dicularly into  the  thorax,  and  after  a course  of  about 
an  inch  and  a Lalf  joins  the  left  to  form  the  vena  cava 
superior.  The  lelt  vena  inno- 
minata passes  obliquely  down- 
wards and  inwards,  crosses  the 
upper  edge  of  the  arch  of  the 
aorta  and  the  vessels  arising  from 
it,  and  on  the  right  side  joins  the 
right  vena  innom.  Tlie  vena  cava 
superior  receives  the  vena  azygos, 
perforates  the  pericardium,  and 
empties  itself  into  the  right  auri- 
cle of  the  heart. 

The  blood  from  the  lower  ex- 
tremities is  returned  from  the  foot 
and  leg  by  the  venre  comites 
accompanying  the  arteries,  which 
unite  to  form  the  popliteal  vein. 

'I'he  blood  from  the  superficial 
parts  is  returned  by  the  mt.  and 
ext.  sapheme  veins ; the  int. 
saphena,  is  the  larger ; it  arises 
about  the  inner  ankle,  ascends  in 
the  supei'ficial  fascia  along  the 
inner  side  of  the  leg,  immediately 
behind  the  inner  edge  of  the  tibia, 
crosses  along  the  inner  surface  of  the  knee-joint,  ascends 
along  the  front  of  the  thigh,  and  a short  distance  below 
Poupart’s  lig.  perforates  the  cribriform  fascia,  and  joins 

29,  anterior  branches  of  the  temporal  j 30,  trunk  of  the  temporal 
descending  branch,  uniting  with  the  external  and  internal  jugular 
veins. 

* Fi^.  62.— Sketch  to  illustrate  the  superficial  veins  at  the 
bend  of  the  elbow ; left  arm.— 1,  cephalic  vein;  6,  basilic  vein; 
3,  median  cephalic ; 2,  superficial  radial  veins ; 6,  median  basilic ; 
7,  8,  anterior  and  posterior  cubital ; 4,  common  median  veins. 
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POPLITEAL  VEIN. 


Fig.  63.' 


the  femoral  vein;  it  is  accom- 
panied in  the  leg  by  the  int. 
eaplienua  nerve. 

The  ext.  or  post,  saphena 
vein  arises  about  the  outer 
ankle,  ascends  along  the 
back  part  of  the  le^  beneath 
the  fascia,  and  joins  the 
popliteal  vein ; it  is  accom- 
panied by  the  ext.  sapbenus 
nerve. 

The  popliteal  vein  ter- 
minates in  the  femoral, 
which  ascends  with  the 
femoral  art.,  and  terminates 
in  the  ext.  iliac  vein  ; this 
joins  the  int.  iliac  to  form 
the  common  iliac  vein  on 
each  side;  the  left  com. 
iliac  vein,  longer  than  the 
right,  passes  obliouely  to 
the  right  side,  ana  unites 
with  the  right  behind  the 
iliac  art.  and  aorta  to  form 
the  vena  cava  inferior ; the 
right  com.  iliac  vein  passes 

* Pig.  63. — Sketch  of  the  su- 

f)erficial  veins  of  the  thigh. — 2, 
ong  saphena  vein  at  the  point 
where  it  traverses  the  fascia 
lata  femoris  to  join  the  femoral 
vein.  — 1,  external  superficial 
veins  on  the  anterior  part  of  the 
thigh;  4,  trunk  of  the  long 
saphena  ; many  superficial  veins 
may  be  seen  joining  it  from  the 
inner  side  of  the  thigh,  and  from 
the  external  organs  of  genera- 
tion ; 6,  a large  vein  collecting 
many  branches  joining  the  long 
saphena. 
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upwards,  behind  its  art.,  to  form  the  Fig-  64.* 
vena  cava  inferior. 


The  vena  cava  inferior  ascends  in 
front  of  the  lumbar  vertehrse,  to  the 
right  side  of  the  aorta,  passes  obliquely 
outwards  to  the  right  side,  sinks  into 
a deep  sulcus  or  canal  in  the  liver, 
perforates  the  diaphragm,  receiving 
here  the  venae  cavae  hepatic®,  and 
almost  immediately  perforates  the 
pericardium,  and  empties  itself  into 
the  right  auricle  of  the  heart. 

The  vena  portce  returns  the  blood 
from  the  organs  of  digestion,  or  chylo- 
poietic  viscera,  passes  across  the  spine 
behind  the  pancreas,  being  here 
formed  hy  the  junction  of  the  splenic 
and  superior  mesenteric  trunks,  enters 
the  transverse  fissure,  and  divides 
into  two  branches  to  ramify  in  the 
right  and  left  lobes  of  the  liver;  its 
blood  is  returned  by  the  venae  cav® 
hepatic®.  The  renal  veins  terminate 
in  the  inf.  vena  cava ; the  lumbar 
veins  in  the  vena  azygos. 

The  larger  arteries  are  accompanied 
by  one  vein,  the  smaller  hy  two,  one 
on  each  side,  the  ven®  comites. 

* Fig.  64. — Sketch  to  show  the  short  or 
posterior  saphena  vein,  left  leg.— 1,  the 
short  saphena  as  it  is  about  to  pass  through 
the  popliteal  portion  of  the  aponeurosis  of 
the  lower  extremity  to  join  the  deep  or  pop- 
liteal veins ; it  is  not  unusual  to  find  seve- 
ral superficial  veins  descending  from  the 
back  of  the  thigh  to  join  the  short  saphena 
as  it  is  passing  through  the  aponeurosis; 
2,  branches  of  the  long  saphena,  of  which 
some  are  anastomosing  with  the  branches 
of  the  short  saphena. 
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VENA  PORTAE. 
Fig.  06.* 


* Fig.  66. — Intended  to  show  the  formation  of  the  vena 
portarum,  or  port®. — 1,  the  vena  porta: ; 2,  3,  4,  the  splenic  and 
its  branches;  6,  6,  the  inferior  mesenteric  vein ; 6,  the  superior 
mesenteric  vein  ; 7,  8,  superior  right  colic  veins ; 9,  9,  placed  or 
branches  and  portions  of  the  coronary  vein  of  the  stomach; 
a,  lower  surface  of  the  right  lobe  of  the  liver ; i,  gall-bladder ; 
c,  stomach;  d,  spleen;  e,  the  pancreas;  f,  f,  portion  of  the 
duodenum ; g,  ascending  colon ; h,  small  intestines,  drawn  over 
towards  the  right  side,  in  order  to  show  the  inferior  mesenteric 
vein;  i,  sigmoid  fleiure  of  the  colon;  k,  the  superior  mesenteric 
artery  cut  actoss. 
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Tlie  pulmonary  arteries  carry  black  blood,  the  pul- 
monary veins  red  or  arterial  blood.  In  the  foetus  tlie 
umbilical  vein  carries  red  or  pure  blood,  the  arteries 
black  or  impure  blood. 

Section  IV. 

The  Lymphatic  System. 

The  Lymphatics  are  divided  into  the  lymphatics 
properly  so  called,  and  the  lacteals,  or  chyliferous 
vessels.  The  lymphatics  proceeding  from  the  lower 
extremities,  accompany  the  superficial  and  deep  vessels, 
pass  through  the  lymphatic  glands,  and  join  the  pelvic 
lymphatics,  then  unite  in  front  of  the  second  or  third 
lumbar  vertebra,  behind  the  aorta  and  vena  cava,  to 
form  the  thoracic  duct.  The  lymphatics  of  the  upper 
extremities,  head,  and  neck,  in  like  manner  accom- 
pany the  superficial  and  deep  vessels,  and  terminate  in 
the  thoracic  duct,  those  of  the  right  side  of  the  head 
and  neck  and  right  upper  extremity  unite  to  form  the 
7-ight  thoracic  duct  \\  hich  terminates  in  the  right  sub- 
clavian vein.  In  their  course  the  lymphatics  pass 
through,  or  rather  form,  the  lymphatic  or  conglobate 
glands,  the  vessels  entering  being  called  the  vasa  in- 
ferentia,  those  leaving,  the  vasa  efferentia,  the  latter 
being  the  less  numerous  but  larger ; the  glands  are 
composed  of  a congeries  of  these  vessels  covered  by  a 
thin  capsule  of  areolar  tissue,  their  exact  use  is  not 
known.  The  lacteals  arise  from  the  small  intestines, 
jiass  through  the  mesenteric  glands,  and  join  the  pre- 
ceding to  form  the  thoracic  duct. 

The  Thoracic  duct,  the  trunk  of  the  lymphatic  sys- 
tem, passes  upwards  through  the  aortic  opening  of  the 
diaphragm,  between  the  aorta  on  its  left  and  the  vena 
azygos  on  its  right,  and  enters  the  post,  mediastinum 
to  terminate  in  the  left  subclavian  vein,  as  described 
with  the  post,  mediastinum.  At  its  commencement  the 
thoracic  duct  is  somewhat  expanded,  forming  the  recep- 
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taculum  cliyli;  after  this  it  contracts  in  size,  but 
irregularly,  it  enters  the  neck  above  the  seventh  cervical 
vertebra,  then  curves  downwards  and  inwards,  and 
enters  the  left  subclavian  vein  close  to  its  junction  with 
the  int.  jugular. 

The  structure  of  the  thoracic  duct  is  composed  of  two 
coats,  an  external  or  fibrous  and  an  internal  lining 
membrane,  continuous  on  one  hand  with  the  mucous 
membrane  of  the  intestines,  and  on  the  other  with  the 
lining  membrane  of  the  venous  system ; it  is  thrown . 
into  numerous  folds  or  valves,  resembling  those  of  the 
veins.  One  of  these,  well  marked,  protects  its  opening 
into  the  subclavian  vein  ; these  prevent  the  retrograde 
course  of  the  contents.  Some  describe  a third  or 
middle  coat  of  muscular  fibres,  but  they  are  very  indis- 
tinct. The  structure  of  the  lymphatics  is  similar,  but 
less  dense.  All  structures  of  the  body  are  supposed  to 
contain  lymphatics  or  absorbents,  although  these  can- 
not be  demonstrated.  As  the  thoracic  duct  is  about 
the  size  of  a crow-quill  it  is  considered  insufiieient  to 
convey  the  absorbed  fluids,  &c , to  their  destination, 
and  that  the  veins  absoi'b  or  receive  directly  the  absor- 
bent vessels. 
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CHAPTER  VIII. 


NERVOUS  SYSTEM. 

The  Nervous  System  consists  of  the  Irain  and  spinal 
cord  {cerebrospinal  axis),  cerebral  and  spinal  nerves, 
and  the  sympathetic  or  ganglionic  system. 

The  brain  and  spinal  cord  are  lodged  in  the  cranium 
and  vertebral  canal,  -which  are  lined  by  a fibrous  mem- 
brane (dura  mater),  and  a serous  membrane  (arachnoid), 
for  their  reception.  They  are  further  covered  by  an 
immediate  vesting  membrane  (the  pia  mater). 


The  Spinal  Cord,  or  Medulla  Spinalis. 

When  the  spinal  canal,  and  the  above-mentioned 
coverings  are  laid  open,  the  cord  and  the  roots  of  the 
spinal  nerves  are  seen,  covered  by  a shining  invest- 
ment ^neurilemma).  The  cord  extends  from  the  pons 
Varolii  to  the  second  or  third  lumbar  vertebra,  -where 
it  expands,  and  then  terminates  in  a lash  of  filaments 
forming  the  cauda  equina.  The  spinal  portion  com- 
mences at  the  foramen  magnum,  the 

n'tion  above  that  point  being  cal- 
medulla  oblongata.  The  spinal 
portion  does  not  occupy  the  whole  of 
the  canal  formed  for  it  by  the  verte- 
brae and  dura  mater,  a considerable 
interval  filled  with  fluid  existing  be- 
tween them  ; it  is,  however,  in  some 
degree  fixed,  and  its  direction  made 
to  correspond  to  the  curvatures  of 
the  spinal  column,  by  means  of 
the  lig.  denticulatum.  This  lig. 


* Pig.  66. — A portion  of  the  medulla  spinalis,  to  show  the 
anterior  and  posterior  roots  of  the  spinal  nerves. — 1,  posterior 
root ; 2,  the  ligamentum  dentatum  ; on  this  side  the  anterior 
roots  have  been  cut  across  and  removed  ; 4,  the  anterior  roots  ; 
6,  a posterior  root,  on  which  the  ganglion  may  be  seen  ; 6,  the 
anterior  surface  of  the  medulla  ; 7,  supposed  lateral  groove. 
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is  an  exceedingly  tliin  fold  of  the  arachnoid  membrane 
enclosing  a few  fibres,  and  extending  the  whole  length 
of  the  cord ; its  inner  edge  is  firmly  attached  to  the 
neurilemma,  between  the  ant.  and  post,  roots  of  the 
spinal  nerves;  its  outer  edge  is  serrated,  the  teeth  being 
attached  to  the  dura  mater,  in  the  intervals  between 
the  sheaths  which  it  furnishes  to  the  several  pairs  of 
nerves  at  their  exit  through  the  intervertebral  fora- 
mina. The  first  tooth  separates  the  vertebral  artery 
from  the  hypoglossal  nerve,  and  is  attached  to  the 
occipital  foramen  ; the  last,  which  is  the  twentieth  or 
twenty-first,  is  attached  to  the  vert,  opposite  to  the 
termination  of  the  cord.  The  cord  is  not  of  the  same 
size  throughout,  but  presents  three  remarkable  swell- 
ings, which  correspond  to  the  great  nervous  plexuses. 
The  first,  medulla  oblongata,  is  in  the  cranium ; the 
second  extends  from  the  third  cervical  to  the  fourth 
dorsal  vert.  ; and  the  third  commences  at  the  first 
lumbar  vert.,  or  a little  higher  up,  and  forms  the  ter- 
mination of  the  cord.  The  nerves  of  the  tongue,  of 
respiration,  and  most  of  those  of  the  face,  arise  from 
the  first ; the  nerves  of  the  super,  extremity  from  the 
second;  and  those  belonging  to  the  infer,  extremity 
from  the  third. 

The  cord  and  nerves  are  closely  invested  by  a dense, 
fibrous,  but  vascular,  neurilemma,  analogous  in  situation 
to  the  pia  mater,  but  much  thicker  and  stronger ; it 
sends  processes  from  its  inner  surface  to  surround  their 
constituent  fibrils,  and  its  outer  surface  is  covered  by  a 
mesh  of  vessels,  which  reach  the  cord  through  nume- 
rous foramina,  between  the  fibrous  filaments  of  which 
it  is  composed.  The  membrane  is  thrown  into  nume- 
rous zigzag  folds,  in  order  to  allow  of  temporary  ex- 
tension produced  by  the  various  motions  of  the  body ; 
above,  it  is  gradually  lost  in  the  pia  mater ; below,  it 
terminates  in  a thin,  but  resisting,  fibrous  cord,  filum 
terminals,  which  is  attached  to  the  dura  mater  lining 
the  sacrum  and  coccyx  ; this  cord,  formerly  considered 
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a nen'e,  serves  to  fix  the  lower  portion  of  the  spinal 
marrow.  The  exact  figure  of  the  spinal  cord  is  better 
seen  when  deprived  of  its  neurilemma.  It  is  composed 
of  two  symmetrical  lateral  portions,  which  are  sepa- 
rated, before  and  behind,  by  two  fissures. 

The  ant.  median  fissure  penetrates  the  third  of  the 
thickness  of  the  cord  ; its  floor  is  formed  by  the  com- 
missure of  the  cord — a simple  band  of  homogeneous 
white  matter,  perforated  hy  a vast  number  of  minute 
vessels,  extending  from  one-half  of  the  cord  to  the 
other.  The  post  median  fissure  is  much  narrower,  and 
rendered  almost  indistinct  by  the  neurilemma ; nor  is  it 
so  deep  as  the  former,  excepting  at  the  upper  part  of 
the  cord  ; instead  of  a layer  of  white,  a thin  layer  of 
cineritious  matter  is  seen  at  the  bottom  of  this  fissure. 
On  the  side  of  the  cord  immediately  external  to  the 
posterior  roots  of  the  spinal  nerves,  a line  of  grey 
matter  exists,  which,  by  cautious  examination,  will  be 
foi  nd  to  pass  down  to  the  central  cineritious  layer 
above  mentioned.  This  post,  lateral  cineritious  line 
subdivides  the  cord  into  an  antero-lateral,  and  a 
post,  tract.  Immediately  external  to  the  ant.  roots 
of  the  spinal  neiwes  a faint  line  may  also  be  traced ; 
but  here  the  substance  of  the  cord  must  be  broken, 
to  ariive  at  the  antero-lateral  cinerit.  line,  which 
also  reaches  the  central  layer.  If  this  be  considered 
an  established  line  of  demarcation,  we  shall  hare 
each  antero-lateral  tract  anatomically  subdivided  into 
an  ant,  tract  and  a lateral  tract,  according  to  Bell 
and  Bellingheri ; the  latter  being  included  between 
the  ant.  and  post,  roots  of  the  spinal  nerves.  The 
disposition  of  the  cineritious  matter,  which  is  not  the 
same  in  all  parts  of  the  cord,  is  seen  by  a transverse 
section.  Its  fundamental  figure  is  sufficiently  well 
represented  by  two  crescents  united  by  a transverse 
line  ) — (.  The  transverse  line  is  the  layer  at  the 
bottom  of  the  post,  fissure,  and  the  horns  correspond  to 
the  ant.  and  post,  lateral  cineritious  lines. 


208 


ANTEEIOK  PYKAMIDS. 


Each  half  of  the  cord  appears  to  be  a riband-shaped 
layer  of  medullary  matter,  curved  round  the  cineritious 
substance.  This  medullary  riband  is  separable  into 
two  portions,  the  antero- lateral  and  j)o«t.  tracts,  which 
may  be  further  divided  into  a series  of  wedge-shaped 
bundles  of  medullary  fibres,  which  extend  the  whole 
length  of  the  cord.  The  bases  of  the  wedges  are 
turned  outwards  and  the  apices  inwards ; they  are 
united  by  their  sides,  and  so  give  the  medullary  riband, 
which  they  form,  the  proper  incurvation.  The  apices 
of  these  wedges  are  not  ranged  in  a uniform  curved 
line ; the  consequence  of  this  irregularity  is  a denticu- 
lated appearance  of  the  outer  surface  of  the  cineritious 
layer. 

Medulla  Oblongata,  or  Bulb. 

The  medulla  oblongata  is  that  portion  of  the  cord 
extending  from  the  margin  of  the  foramen  magnum  to 
the  pons  V arolii.  In  shape  it  resembles  a quadrilateral 
pyramid,  with  its  base  above  and  its  apex  below.  The 
ant.  surface  presents  a median  fissure,  not  so  deep  as 
that  in  the  cord ; below  it  is  inteiTupted  by  the  decus- 
sation of  the  ant.  pyramids ; above  it  terminates  at  the 
pons,  in  a foramen  ccecum.  The  ant.  tracts  of  the 
cord  here  present  two  bodies,  which  are  called,  from 
their  shape  and  position, 

The  Anterior  Corp.  Pyramidalia. 

These  bodies  are  as  long  as  the  medulla,  and  lie  on 
each  side  of  the  ant.  fissure  ; they  commence  below  by 
their  narrow  extremity,  which  is  about  a line  and  a 
half  in  thickness,  and  ascend,  gradually  diverging  to 
the  pons,  where  they  are  twice  that  in  size ; they  then 
suddenly  diminish  to  pass  above  that  substance.  The 
c.  pyram. , are  composed  of  white  fasciculi,  and  appear, 
although  considered  by  Kolando  as  distinct  superadded 
bodies,  to  be  the  ant.  tracts  of  the  cord,  augmented  by 
fresh  nervous  matter. 
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The  Decussation  of  the  Ant.  Pyramids. 

This  remarkable  interchange  of  filaments  of  the  an- 
terior pyramids  takes  place  about  ten  lines  below  the 
pons,  it  is  formed  by  three  or  four  large  fasciculi,, 
which  regularly  and  successively  intercross.  The  de- 
cussation comprehends  the  ant.  two  - thirds  of  the 
medulla,  and  also  takes  place  from  before,  backwards, 
as  the  ant.  portion  of  the  ant.  tract,  or  pyramid  of  ono ' 
side,  may  be  traced  backwards  to  be  continuous  with 
the  more  lateral  fasciculi  of  the  other.  No  other  decus- ' 
sation  exists  in  the  medulla. 

Corpora  Olivaria. 

These  two  bodies  are  situated  external  and  some- 
what posterior  to  the  ant.  pyramids.  They  are  two 
white  oval  eminences  about  six  lines  long,  embedded 
to  half  their  diameter  in  the  medulla ; in  fact,  they  are 
inserted  between  the  anterior  and  post,  tracts,  and  are 
only  separated  from  each  other  at  the  median  line  by 
antero-poster.  transverse  filaments,  the  continuations  of 
which  {jila.  arciformia)  bind  them,  as  it  were,  in 
their  situation  ; they  contain  a layer  of  grey  matter, 
crumpled  into  a kind  of  concentric  frill. 

Corp.  Eestiformia  ; post.  Pyramids;  infer.  CereheUar 
Peduncles. 

The  posterior  tracts  of  the  cord  bear  these  titles 
they  ascend  diverging  on  the  post,  surface  of  the  me- 
dulla, till  they  reach  the  cerebellum.  The  post,  fissure 
is  converted  into  a triangular  depression  [fourth  ven-, 
tride)  by  their  divergence.  This  ventricle,  like  the 
post,  fissure,  is  lined  by  cineritious  matter,  marked  by 
a few  medullary  striae,  so  as  to  bear  altogether  a vague 
resemblance  to  a pen  (hence  calamus  scriptorius) ; a 
median  furrow  represents  the  stem,  the  medullary  striae 
the  feather,  and  the  commencement  of  the  divergeuca. 
the  point. 
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Filamenta  Arciformia, 

A term  given  by  Santorini  to  some  medullary  filaments 
leading  from  the  anterior  to  the  posterior  tracts ; they 
are  important,  because  they  show  that  the  infer,  cere- 
bellar peduncles  are  not  formed  solely  of  the  post, 
tracts.  The  antero-post.  fibres,  before  mentioned, 
wind  horizontally  round  the  ant.  pyramids,  and  pass, 
one  set  of  fibres  immediately  below  the  corp.  olivaria, 
and  another  on  the  inner  side  of  those  bodies,  to  the 
corp.  restiformia.  Similar,  but  deeper  seated,  fibres 
are  described  by  Mr.  Solly,  to  cross  and  obliterate  the 
post,  cineritious  line,  and  then  join  the  restiform  bodies. 

Fasciculi  Innominati. 

When  the  ant.  and  post,  pyramids  are  removed  a 
dense  greyish  white  substance  is  seen  to  occupy  each 
half  of  the  cord ; like  the  olives,  they  are  only  sepa- 
rated by  the  ant.  post,  fibres.  This  substance,  which 
is  continuous  with  the  corresponding  lateral  tract,  is 
prolonged  to  the  optic  thalami,  &c. 

Tstlimus. 

The  medulla  oblongata  is  connected  to  the  cerebrum 
and  cerebellum  by  certain  prolongations  which  occupy 
an  intermediate  situation  between  them.  The  isthmus 
(iomprises  the  crura,  or  pedmic.  cerebri,  tbe  contin.  of 
the  fascic  innom.,  tbe  super,  and  middle  peduncles  of 
the  cerebellum,  jJOJis  Varolii,  tubercula  quadrigemina, 
and  valve  of  Vieussens. 

The  pons  Varolii  is  a mass  of  medullary  matter 
of  a square  shape,  resting  upon  the  basilar  pro- 
cess of  occip.  bone,  and  supporting  the  anterior 
pyramids  in  tneir  passage  to  become  the  cnira  cerebri. 
Its  ant.  and  post,  edges  are  free,  but  laterally  it 
ascends  on  each  side  of  the  crura  to  constitute  the 
middle  peduncles  of  the  cerebellum.  A section  of  the 
pons  shows  it  to  be  composed  of  antero-posterior  and 
transverse  medullary  fibres,  intermixed  with  grey  mat- 
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ter,  'which  gives  each  slice  a striated  appearance  ; the 
former  fibres  belong  to  the  crura,  the  latter  to  the 
middle  peduncles.  The  inferior 
surface  is  marked  by  a groove, 
which  is  caused  by  the  projection 
of  the  two  corp.  pyramidalia ; it 
generally  lodges  the  basil,  art. 

The  ]xdiinc!es  of  the  cerebrum, 
or  crura  cerebri,  are  two  large 
white  round  cords  about  six  lines 
long,  which  continue  the  ant. 
pyramids  to  the  cerebrum.  They 
diverge  in  proceeding  to  that 
organ,  leaving  a triangular  space, 
which  anter.  is  occupied  by  the 
corp.mammil.  andtuber.cinereura. 
and  poster,  by  tbe  inner  portion  of  the  fascic.  innom. 
Each  crus  is  often  intersected  by  two  perpendicular 
white  tracts,  one  from  the  testes  and  valve  of  Vieussens, 
the  other  from  the  inner  surface  of  the,  crura.  The 
crura  are  separated  from  the  fascic.  innom.  by  a stratum 
of  dark  grey  matter  (locus  niger)  ; their  size  is  stiictly 
relative  to  that  of  the  corresponding  hemispheres. 

JPedundes  of  the  Cerebellum.  The  inferior  are  the 
two  corp.  restiform.  strengthened  by  the  fili.  arciform., 
the  middle  are  constituted  by  the  prolongations  of  the 
pons,  which  might  be  called  their  commissure : tho 
superior,  pedunc.  processus  cerebel.  ad  testes;  inter- 
cerebral commissure,  are  two  lamellae  which  arise  in 
the  substance  of  the  lateral  lobes  of  the  cerebellum,  on 
each  side  of  the  median  line,  and  extend  upwards  and 
forwards,  apparently  to  terminate  in  the  testes.  They 

* Fig.  67. — Anterior  and  inferior  surface  of  the  pons. — 1,  the 
pons ; 2,  the  left  crus  of  the  cerebrum,  leaving  the  pons  for  the 
thalamus  j 3,  the  crus  of  the  cerebellum,  left  side ; tho  crus  a 
ponte  ad  cerebellum  ; 4 aud  6 point  to  portions  of  the  crus  on 
the  right  side,  and  to  the  apparent  origin  of  the  seventh  and  fifth 
pairs  of  cranial  nerves;  6,  corpus  pjramidale,  right  side;  7, 
olivary  body,  left  side. 
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form  the  ceiling  of  the  aqueduct  of  Sjlvius,  and  their 
inner  edges,  which  are  proximate,  are  united  by  the 
valve  of  Vieussens. 

Valve  of  Vieuesens.  A thin,  semi-transparent  lamella, 
which  unites  the  adjoining  edges  of  the  sup.  cerebellar 
peduncles.  It  also  covers  the  aqueduct  of  Sylvius. 

Tubercula  Quadrigemina.  These  are  four  roundish 
eminences,  placed  two  on  each  side  of  the  median  line, 
behind  the  thalami ; the  anterior  two  are  called  nates, 
the  posterior  two,  testes.  The  former  are  oblong,  and 
of  a greyish  colour,  tlie  latter  are  rounder,  and  more 
inclined  to  white.  In  animals  they  constitute  the 
optic  tubercles,  and  are  in  some  joined  into  a single 
pair ; they  are  single  also  in  the  foetus,  and  in  the 
adult  the  separation  is  not  complete.  The  nates  are 
united  to  the  thalami,  and  the  testes  to  the  inter- 
cerebral commissure.  On  the  outer  side  of  the  thalami, 
a little  anterior  and  below  the  tubercula  quadrigemina, 
are  two  little  swellings  called  corpus  geniculatum,  ex- 
ternum. and  internum,  the  lateral  tracts  strengthened 
by  fascicul.  innom.,  and  a fasciculus  from  each  c.  oliv. 
terminate  in  these  tubercles  and  thalami—the  whole 
may  therefore  he  considered  as  one  coimected  system. 

Cerebellum. 

The  cerebellum  is  placed  in  the  inferior  occipital 
fossae,  beneath  the  tentorium,  which  separates  it  from 
the  posterior  lobes  of  the  brain.  It  is  elliptical  in 
shape,  and  composed  of  two  symmetrical  halves,  or 
lobes,  united  at  their  fore  part  by  an  intervening 
median  lobe.  The  lateral  lobes  are  separated  behind, 
and  below,  by  a median  fissure,  which  receives  the 
falx  cerebelli ; below  and  in  front,  the  fissure  dilates 
into  a notch,  which  partly  encloses  the  back  of  the 
medulla  oblongata.  When  the  lateral  lobes  are  pulled 
apart,  the  median  lobe  is  seen  continuous  on  each  side 
with  the  former,  and  its  two  halves  united  by  a promi- 
nent median  raphe. 
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Tlie  super,  vermiform  process  is  the  raphe  on  tlie 
npper  surface  of  the  lobe  ; it  is  prominent  in  front,  and 
covers  the  valve  of  Vieussens  : behind  it  is  almost  lost 
where  it  joins  the  infer,  vermiform  process,  or  under 
part  of  the  ra^h6,  on  the  back  of  the  lobe.  The  infer, 
vermiform  p.  is  marked  by  a few  rings,  it  is  seen  in 
the  middle  of  the  notch,  and  forms  the  post,  parietes  of 
the  fourth  ventricle,  into  which  project  several  un- 
important eminences,  designated  by  a few  meaningless 
terms. 

The  Fourth  Ventricle.  This  is  a rhomboid  shaped 
cavity,  extending  from  the  aqueduct  of  Sylvius,  by 
which  it  communicates  with  the  third  ventricle  to  the 
point  of  the  calamus,  where  it  presents  an  orifice  leading 
into  the  sub-arachnoid  cellular  tissue.  It  is  bounded 
below  and  in  front  by  the  fascia  inuom. : laterally  by 
the  peduncles  of  the  cerebellum,  above  by  the  sup. 
peduncles  of  the  cerebellum,  valve  of  Vieussens,  me- 
dian lobe,  and  inf.  vermiform  process,  and  neurilemma 
of  the  cord.  The  aqueduct  of  Sylvius  runs  beneath 
the  valve  and  super,  pedunc.  to  the  third  ventricle. 
The  inf.  orifice  is  rendered  interesting  by  the  recent 
researches  of  Magendie,  on  the  seat  of  the  cerebro- 
spinal fluid. 

The  superficies  of  the  lobes  of  the  cerebellum  is 
grooved  by  numerous  horizontal  curved  lines,  which 
divide  the  organ  into  a number  of  segments  and  lamellae 
analogous  to  the  convolutions  of  the  cerebrum,  laid 
one  on  the  other  like  the  leaves  of  a book.  The  con- 
tinuity of  these  lamellae  is  not  inten-upted  at  the  median 
lobe,  but  are  merely  drawn  out  of  their  direction  as 
they  pass  from  one  lateral  lobe  to  the  other;  the 
antero-post.  vertical  section  of  the  median  lobe  shows 
its  arbor  vitce.  This  appearance  is  produced  by  two 
medullary  trunks,  super,  and  inf.,  springing  from  a 
central  medullary  nucleus,  and  dividing  into  many 
orders  of  branches.  The  primary  branches,  six  in 
number,  correspond  to  so  many  segments  of  the  organ ; 
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each  segment  divides  into  smaller  segments,  lamellte, 
and  lamellules  ; the  latter  are  extremely  irregular.  A 
stratum  of  cineritious  substance  invests  these  divisions, 
and  dips  in  the  intervals  between  them.  Similar  sec- 
tions of  the  lateral  lobes  display  an  arbor  vitae,  with 
branches  of  the  same  character,  to  each  of  them.  By 
attentive  examination,  the  nuclei  and  their  medullary 
ramifications,  are  discovered  to  be  composed  of  medul- 
lary plates,  two  of  which,  at  least,  enter  iuto  the  forma- 
tion of  the  smallest  lamellule.  In  the  centre  of  each 
of  the  lateral  nuclei  is  a small  round  body,  corpus 
rhomhoidcum,  or  ganglion  of  the  cerebellum,  resem- 
bling the  c.  olivaria,  particularly  in  the  arrangement 
of  the  stratum  of  grey  matter  which  it  contains.  The 
peduncles  of  the  cerebellum,  three  on  each  side,  enter 
into,  or  proceed  from,  the  lateral  nuclei. 

Cerebrum. 

The  cerebrum  is  that  part  of  the  nervous  mass  which 
fills  the  entire  cranium,  excepting  the  inferior  occipital 
fosste.  The  greater  part  of  the  brain  is  composed  of 
convolutions,  which  spring  as  it  were  from  the  isthmus, 
situated  on  the  hasilar  process  and  body  of  the  sphenoid, 
and  extend  in  every  direction  till  they  entirely  fill 
every  part  of  the  cranium.  The  siyieWor  surface  of 
the  brain  convex  is  divided  into  two  symmetrical 
lateral  halves,  or  hemispheres,  hy  n deep  median  fis- 
sure, which  receives  the  falx  viajor.  'Ihe  whole  of 
this  surface,  and  those  of  the  hemispheres  next  the 
falx,  are  marked  hy  longitudinal  elevations  and  depres- 
sions {circumvolutions  and  sulci),  which  have  their 
corresponding  depressions,  digital  fossce,  and  elevations 
on  the  interior  of  the  skull.  I'he  greater  part  of 
the  infer,  surface,  or  base  of  the  brain,  is  also 
formed  by  the  convolutions  of  the  hemispheres,  which 
arc  hci‘0  subdivided  into  three  lobes : the  ant.  lobes 
rest  upon  the  orbitar  processes  of  the  frontal  and 
smaller  wings  of  the  sphenoid  bone  ; the  middle  lobes 
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are  lodged  in  the  sphenoidal  fossiE,  the  post,  lobes  on 
the  tentoiium.  The  ant.  are  separated  from  the 
middle  lobes  by  a deep  fissure  (Sylvii) ; but  the  line 
Fig.  68.* 


* Fig.  68. — The  brain,  its  base. — 18,  inter-hemispherical 
fissure:  19,  inferior  surface  of  the  anterior  lobe,  left  hemisphere; 
17,  17,  olfactory  nerves  and  bulbs ; 16,  portion  of  the  brain  con- 
nected with  the  corpus  callosum : 2,  optic  nerves ; 16,  com^ 
missure  of  the  optic  nerves;  22,  infundibulum  and  corpora 
albicantia ; 5,  12,  third  pair  of  nerves  and  crura  cerebri ; 4,  the 
fourth  pair  of  nerves  ; 9,  the  pons ; 6,  the  siith  pair  of  nerves ; 
7,  the  seventh  pair;  8,  the  eighth  pair;  9,  the  ninth  pair  ; the 
figme  is  placed  on  the  corpus  pyramidale  of  that  side;  10,11, 
the  olivary  and  pyramidal  bodies  of  the  left  side ; 14,  glossor 
pharyngeal  nerve,  left  side ; 21,  cerebellum ; 20,  middle  lobe  of 
the  cerebrum,  - • • 
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lof  demarcation  between  the  middle  and  the  posterior 
lobes  is  merely  a faint  line,  produced  by  the  upper 
edge  of  the  petrous  bone.  The  anterior  and  posterior 
lobes  are  only  separated  by  the  ant.  and  posterior  con- 
tinuations of  the  great  median  fissure;  but  the  middle 
lobes  have  between  them,  resting  upon  the  basilar 
process  and  body  of  the  sphenoid,  the  isthmus  and 
several  remarkable  eminences,  seen  on  the  base  of  the 
brain  : viz., 

Optic  Tracts.  Two  fasciculi  of  white  matter,  which 
arise  on  each  side  of  the  corp.  genic,  ext.,  wind  round 
each  crus  at  the  point  where  it  terminates  in  the  cor- 
pus striatum,  and  then  run  inwards  and  forwards  to 
form  the  commissure  of  the  optic  nerves  on  the  olivary 
process  of  the  sphenoid  bone.  These  fasciculi,  with 
the  crura  cerebri,  intercept  a lozenge-shaped  space, 
which  contains  the  fascic.  innominati,  o.  mammillaria, 
tuber  cinereum,  infundibulum,  and  pituitary  gland. 

Interpeduncular  Space : or  space  left  by  the  diver- 
gence of  the  crura,  is  occupied  behind  by  the  lower 
surface  of  the  fasciculi  innom.,  in  front  by  the  c.  mam. 

Corpora  Mammillaria.  Two  small  round  white 
eminences,  situated  between  the  crura,  their  ant.  sur- 
face imbedded  in  the  tuber,  cinereum,  their  posterior 
in  the  fascic.  innom.  Although  tolerably  distinct  Ije- 
low,  they  are  united  above  by  a soft  grey  substance 
which  forms  part  of  the  floor  of  the  third  ventricle. 
They  are  composed  of  a central  portion  of  grey,  covered 
by  a cortex  of  white  matter,  apparently  derived  from 
the  anterior  pillars  of  the  fornix. 

T\ther  Cinereum.  A soft  grey  substance  which  fills 
the  interval  between  the  corpora  mammil.  and  the  optic 
fascic.  and  their  commissure.  It  is  a continuation  of 
the  soft  substance  which  unites  the  c.  mam.  and  with 
it  forms  part  of  the  floor  of  the  third  ventricle. 

, Infundibulum.  A reddish  cord,  about  two  lines  in 
length,  directed  downwards  and  forwards  from  the 
tuber' cinereum,  to  the  ant.  lobe  of  the  pituitary  gland. 
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■to  ■which  its  apex  is  attached.  It  contains  a funnel- 
' shaped  canal,  which  above  commun.  with  the  third 
ventricle,  but  ceases  at  the  gland.  It  is  composed  of 
a cylinder  of  fibrous  pia  mater,  lined  by  the  same  soft 
grey  substance  as  is  seen  in  the  third  ventricle. 

Pituitary  Gland.  A small  body  of  greyish  ■white 
flubstance,  weighing  from  five  to  ten  grains ; it  is 
situated  in  the  sella  turcica  of  the  sphenoid  bone,  where 
it  is  confined  by  the  circular  and  cavernous  sinus,  and 
a fold  of  dura  mater.  It  is  composed  of  an  anterior 
larger,  and  post,  smaller  lobe,  separated  by  a fibrous 
•membrane.  They  both  contain  numerous  small  vessels.. 

The  commissure  of  the  optic  nerves  being  removed, 
the  anterior  part  of  the  floor  of  the  third  ventricle  is 
exposed ; it  is  formed  by  that  soft  grey  substance 
which  is  a continuation  of  the  tuher  cinereum,  it  is 
covered  by  the  neurilemma  of  the  optic  nerves,  which 
seem  to  dei-ive  a fe'w  grey  filaments  from  it.  A little 
more  in  front  is  the  ant.  reflected  extremity  of  the 
corp.  callosum,  joining  the  anterior  lobes  of  the  brain,; 
still  more  in  front  the  ant.  and  inf.  portion  of  the  great 
median  fissure. 

Behind  the  pons  Varolii  is  the  post,  and  infer,  ext. 
of  the  great  median  fissure,  which,  when  widened, 
shows  the  post,  extremity  or  bulh  of  the  c.  callosum, 
uniting  the  post,  lobes.  Between  the  hulh  and  the 
upper  surface  of  the  c.  quadrigemina  is  a fissure 
where  the  pia  mater,  as  the  tela  choroides,  enters  the 
'ventricles.  This  is  the  fancied  situation  of  Bichat’s 
celebrated  arachnoid  foramen,  which  does  not  exist 
(Cruveilhier)..  Here  also,  surrounded  hy  the  tela  cho- 
roides,  is  i\ie pineal  gland.  The  pia  mater  also  enters 
the  ventricles  by  another  fissure  {prande  flnte  cere- 
brale,  Bichat),  which  extends  on  each  side,  from  the 
extremity  of  the  former  to  the  fissure  of  Sylvius.  It 
enters  the  lateral  ventricle  between  the  hemisphere  and 
outer  sides  of  the  thalamus.  It  only  admits  the  pia 
mater... 
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Fissura  Sylvii.  This  fissure  corresponds  to  the 
■wing  of  Ingrassius,  and  commences  at  the  ant.  end  of 
the  grande  flnte,  extending  outwards,  so  as  to  form  a 
deep  interval  between  the  ant.  and  middle  lobes.  It 
contains  the  middle  arteries  of  the  cerebrum.  The 
angle  of  the  middle  lobe,  formed  by  the  junction  of  the 
two  above-mentioned  fissures,  is  called  subs. perforata; 
it  is  white,  and  pierced  by  numerous  small  vessels. 

INTERNAL  CONFORMATION  OP  THE  DRAIN. 

Corpus  callosum  {grand  transverse  commissure) : 
(exposed  by  a horizontal  section  on  plane  a little  above 
it,  or,  by  separating  the  hemispheres)  ; it  is  a stratum 
of  medullary  matter,  about  three  and  a half  inches  long, 
uniting  the  two  hemispheres,  at  the  bottom  of  the 
median  fissure.  The  upper  surface,  convex,  presents 
a median  furrow  produced  by  two  parallel  longitudinal 
strata  of  white  matter,  formed  by  the  arteries  resting 
here  ; under  these  are  perceptible  numerous  transverse 
fibres,  of  which  this  commissure  is  principally  com- 
posed. The  infer,  surface,  concave,  covers  the  lateral 
ventricles,  and  also  presents  longitudinal  fasciculi; 
anteriorly,  in  the  median  line,  it  receives  the  septum 
lucidum,  sent  up  from  the  fornix  ; posteriorly,  it  joins 
tlie  latter  body,  and  terminates  just  above  the  c.  quad. 
in  a bulbous  extremity,  which  unites  the  post,  lobes : 
anteriorly  it  is  reflected  over  the  c.  striata,  and  ter- 
minates (beneath  them  just  in  front  of  the  third  ven- 
tricle, where  it  unites  the  ant.  lobes.  Two  white 
fasciculi  {peduncles  of  the  c.  cal.)  run,  parallel  to  the 
optic  fasciculi,  from  this  extremity  to  the  subs,  per- 
forata before  mentioned. 

Fornix;  longitudinal  commissure.  A triangular 
medullary  arch  in  the  lateral  ventricles,  resting  upon 
the  thalami.  It  is  composed  of  two  lateral  fasciculi 
joined  in  the  median  line.  The  apex  of  the  fornix  ter- 
minates in  two  fasciculi  (a7it.  pillars),  or  continua- 
tions of  the  lateral  fasciculi,  which  arch  over  the  fore 
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part  of  each  tlialamns  as  the  corpus  callosum  did  over 
the  c.  striat.,  descend  between  those  two  bodies, 
through  tlie  grey  matter  on  the  sides  of  the  latei'ai 
ventricles  and  behind  the  ant.  commissure,  to  the  c. 
mammillaria,  to  form  the  medullary  cortex  : the  post, 
angles  are  continued  as  the  posl.  pillars,  outwards  and 
downwards  in  the  lateral  ventricles,  to  form  the  corp. 
fimbriatu.  The  base  is  attached  to  the  bulb  of  the 
corp.  callosum.  Between  the  upper  surface  of  the 
thalamus  and  ant.  pillar  on  each  side,  a space  {for. 


Fig.  60.« 


Fi?.  69.  Vertical  section  of  the  mesial  parts  of  the  brain, 
cerebellum,  and  pons.— 1,  the  corpus  callosum  ; 2,  inner  surface 
of  Ihc  anterior  lobe  of  the  left  hemisphere ; 3,  posterior  lobe 
of  the  same  hemisphere ; 4,  2,  septum  lucidum ; 6,  6,  fornix  ; 
8,  sou  commissure  and  cavity  of  the  third  ventricle  : 10,  pineal 
gland  and  copora  quadrigemina  j 13,  arbor  vital  of  the  cere- 
bellum i 11, 12.  pons  medulla  oblongata ; 7,  9,  infundibulum  and 
corpus  albicans  of  that  side,  e , . , u uumm  uuu 
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Monro)  is  left,  by  which  each  lateral  conununicateg 
with  the  third  ventricle. 

A^^turn  Ijuciduni,  The  triangular  interval  between 
the  fornix  and  corp.  callosum  is  closed  by  two  delicate 
semi-transparent  lamellae,  which  are  sent  up  from  the 
contiguous  edge  of  each  half  of  the  fornix,  to  the  under 


Fig.  70. 


* Fig.  70. — Interior  of  the  brain,  lateral  ventricles  laid  open. 
— 1,  a portion  of  the  fornix  j 2,  septum  lucidum  ; its  ventricle 
has  been  laid  open ; 3,  tenia  scraicircularis  of  Haller ; 4, 
thalamus  nervi  optici,  left  side ; 1 — 3,  fornix,  upper  surface : it  con- 
ceals in  its  present  position  the  velum  interpositum ; 10,  choroid 
plexus,  right  side ; 6, 7,  hippocampus  and  descendiug  horn  of  the 
luleral  ventricles  j 8,  corpus  striatum ; 9,  tenia  scmicircularis, 
right  side.  
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and  fore  part  of  the  corpus  callosum.  The  interval 
between  them  is  called  the  fifth  ventricle, _ which 
sometimes  contains  a few  globules  of  fluid : it  does 
not  communicate  with  the  other  ventricles.  The 
septum  lucidum  separates  the  lateial  ventricles. 

Lateral  Ventricles.  Exposed  by  dividing  the 
corp.  callosum  on  each  side  of  the  septum  lucidum. 
They  commence  in  each  anterior  lobe  a little  before 
the  beginning  of  the  third  ventricle,  forming  the  ante- 
rior cornua,  run  upwards  and  backwards,  and  a little 
beyond  the  termination  of  the  third  vent,,  turn  round 
the  post,  part  of  the  thalamus,  beneath  which  they  are 
reflected,  to  terminate  in  the  middle  lobe,  close  to  the 
fissure  of  Sylvius,  only  a little  below  and  behind  where 
they  commenced,  forming  the  inferior  cornua.  At  the 
point  of  reflection  it  sends  a prolongation  (digital  cavity) 
into  the  posterior  lobe,  forming  the  posterior  cornua. 

The  superior,  or  straiylit  portion  of  the  lat.  ven- 
tricle. The  floor  of  this  portion  is  formed  by  the  upper 
surfaces  of  the  corresponding  corp.  striatum,  and  optic 
thalamus. 

Corpus  Striatum.  A greyish,  pyriform  body  deeply 
embedded  in  the  fore  part  of  the  floor  of  the  lateral 
ventricle.  Its  larger  extremity  lies  in  front  of  the 
thalamus,  but  behind  it  runs  tapering  along  the  outer 
side  of  that  body  to  the  point  where  the  lateral  ven- 
tricle begins  its  reflection.  Internally  it  corresponds 
to  the  grey  matter  which  forms  the  sides  of  the  ant. 
part  of  the  third  ventricle,  and  to  the  outer  side  of  the 
thalamus.  Below,  it  sinks  deeply  into  the  post,  and 
inner  part  of  the  anterior  lobe.  Its  interior  presents 
a^  remarkably  striated  appearance,  produced  by  the 
diverging  flbres  of  the  cerebrum  of  which  it  is  supposed 
to  be  the  great  ganglion. 

Thalamus  Nervi  Optici.  An  oblong  brownish  white 
body,  situated  in  the  floor  of  the  lateral  ventricle, 
behind  and  internal  to  the  c.  striatum.  Its  ant.  ex- 
tremity is  separated  from  the  c.  striatum  by  the  aut. 
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pillars  of  the  fornix,  and  its  outer  side  from  that  body  i' 
by  the  tenia  semicircular  is.  Its  inner  surface  forms 
part  of  the  side  of  the  lateral  yentricle.  It  is  covered 
by  the  tela  choroides  and  inf.  surface  of  the  correspond-  ■ 
ii:g  lateral  stratum  of  the  foruix  ; its  interior  is  com-  ' 
posed  of  grey  matter.  •; 

The  tenia  semicircularis  is  a narrow  white  band,  '' 
separating  the  corp.  striat.  from  the  thal.  : it  is  covered 
by  a vein  which  is  enclosed  in  a fold  of  the  lining 
membrane  of  the  ventricle.  J 

In  the  inf.  or  reflected  portion  of  the  lat.  ventricle,  is  i 
1,  hippocamus  major;  cornu  ammonis — a portion  of  a . 
convolution  projecting  from  the  floor ; 2,  corpus  flni- 
briatum,  a narrow  dense  band,  a prolongation  of  the 
post,  pillar,  or  angle  of  the  fornix  which  runs  on  the 
hippocampus. 

In  the  post,  portion,  or  die/ital  cavity,  is  seen  the 
hippocampus  minor,  also  a projecting  convolution.  It 
is  connected  to  the  h.  major  by  a narrow  band,  which 
is  also  connected  with  the  fornix. 

Third  Ventricle. 

This  is  merely  a fissure  separating  the  optic  thalami. 
Behind  and  above,  its  sides  are  formed  by  these  bodies, 
but  before  and  below  it  is  lined  by  a peculiar  soft  grey 
matter,  which  is  continuous  with  the  tuber  cinereum. 
The  floor,  concave,  is  constituted  posteriorly  (between 
the  crura),  by  the  fascic.  innom. ; in  the  middle  by  the 
tuber  cinereum,  c.  mammill.  and  infundib. ; anteriorly 
by  the  reflected  portion  of  the  c.  callosum.  Its  sides 
are  united  by  three  commissures — viz.  1,  com.  mollis, 
a soft  grey  substance  like  the  tuber  ciner.,  situated 
just  in  front  of  the  thalami ; 2,  com.  ant.,  a white  cord 
just  in  front  of  the  ant.  pillars  of  the  fornix,  uniting 
the  thalami ; 3,  com. post.,  a similar  cord  uniting  those 
bodies  just  in  front  of  the  t.  quadrigemina. 

The  aqueductus  Sylvii  is  a canal  leading  under  the 
tuber  quadri.  from  the  third  to  the  fourth  ventricle. 

The  third  ventricle  contains,  1,  the  opening  of  this 
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aqnediict;  2,  that  of  the  infuncHbulum  ; and  3,  4,  the 
foramen,  or  foramina  of  Monro. 

Pineal  Gland.  A small  conical  body,  resting  on  the 
fissure  separating  the  t.  quadri.,  just  behind  the  post, 
commissure.  Its  base  is  attached  to  the  thalami  by  two 
peduncles,  which  are  also  attached  to  a white  stratum' 
(pineal  comm.),  which  extends  between  the  thalami, 
^ove  the  post,  commissure.  It  frequently  contains 
irregular  concretions  of  phos.  lime  and  animal  matter 
(Pfafif),  and  is  closely  invested  by  the  tela  choroides. 

Membranes  of  the  Brain. 

The  membranes  of  the  brain  are  three  in  number. 
1,  the  dura  mater;  2,  the  arachnoid;  3,  the  pia 
mater.  The  immediate  investing  membrane  is  the  pia 
mater,  from  which  the  surfaces  of  the  brain  are  sup- 
plied with  blood;  this  dips  between  all  the  convolutions, 
and  enters  the  ventricles,  where  it  forms  thick  vascular 
meshes  (plexus  choroides),  which  also  receives  ad- 
ditional arterial  branches  from  Ihe  base  of  the  brain. 
The.  tela  choroides  spreads  over  the  third  ventricle  and 
thalami,  but  under  the  foimix ; the  pia  mater  enters 
into  the  post,  fissure  to  form  it ; it  dips  into  the  third 
ventricle  to  form  its  plexus  choroides,  and  enters  the  lat. 
ventricles  through  the  foramen  of  Monro  on  each  side  to 
form  a choroid  plexus  for  each  of  them.  The  pia  mater 
also  enters  the  lat.  vent,  through  the  grande  finte. 
The  plexus  of  the  third  passes  through  the  aqued.  of 
Sylvius,  to  form  the  plexus  ch.  of  the  fourth  ventricle. 

Dura  Mater. 

This  is  a strong  fibrous  membrane,  which  lines  the 
skull  as  a periosteum  to  the  bones,  and  sends  septa  to 
separate  and  support  the  different  divisions  of  the  ner- 
vous mass.  The  construction  of  these  partitions  is 
best  understood  by  supposing  a fold  of  membrane  to  be 
pinched  up  on  the  line  occupied  by.  these  septa,  and 
drawn,  more  or  less,  into  the  interior  of  the  cavity. 
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Theybic  major  separates  the  two  hemispheres  ; it  com- 
mences by  its  point  being  attached  to  the  crista  galli 
of  the  ethmoid  bone,  and  its  base  is  continuous  on  each 
side  with  the  upper  lamina  of  the  tentorium.  Its 
upper,  or  cranial  edge,  convex,  is  attached  along  the 
inner  mesial  line  of  the  cranium,  and  contains  the 
super,  long,  sinus ; its  lower  edge,  concave,  is  free,  and 
contains  the  inf.  long,  sinus.  The  tentorium  separates 
the  cerebrum  from  the  cerebellum  ; its  circumference, 
or  cranial  edge,  corresponds  to  the  lateral  occipital 
grooves,  upper  edge  of  the  petrous  bone,  and  it  terra, 
at  the  post,  clinoid  processes  ; its  inner  crescentic  edge 
surrounds  the  medulla  oblongata,  its  horns  being  pro- 
longed, under  the  terminations  of  the  outer  edge,  to 
the  ant.  clinoid  processes.  The  falx  cerebelli  separates 
the  lateral  lobes  of  the  cerebellum  ; its  upper  portion, 
or  base,  is  continuous  with  the  inf.  lamina  of  the  tent. ; 
it  terminates  by  a pointed  end  at  the  foramen  magnum. 

The  dura  mater  consists  of  two  membranes,  the 
inner  one  forming  the  septa,  the  outer  one  remaining 
attached  to  the  bone ; it  is  lined  internally  by  a re- 
flexion of  the  arachnoid  membrane,  externally  it  is 
closely  connected  to  the  inner  surface  of  the  bones  of 
cranium  by  numerous  vessels. 

The  sinuses  of  the  dura  mater,  fifteen  in  number, 
are  composed  of  the  inner  membrane  of  a vein  enclosed 
between  these  two  layers. 

1,  The  super,  longitudinal  sinus,  corresponds  to  the 
cranial  edge  of  the  falx  : it  contains  the  cord«  Willisii, 
which  are  said  to  preserve  its  venous  orifices  patent ; 
2,  infer,  longitudinal  sinus,  inf.  edge  of  the  falx ; 3, 
4,  lateral  sinuses,  cranial  edge  of  the  tentorium ; 5, 
straight  sinus,  contin.  with  the  inf.  long,  sinus,  runs 
in  the  diamond  shaped  canal,  between  the  conjoined 
laminae  of  the  falx  major,  minor,  and  tentorium ; 6,  7, 
cavernous  sinuses,  on  each  side  of  the  sella  turcica ; 
traversed  by  the  third,  fourth,  first  branch  of  the  fifth, 
and  sixth  pair  of  nerves ; the  carotid  artery,  and 
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carotid  plexus  of  the  sympathetic,  all  of  which  are  sepa- 
rated from  the  blood  by  the  _ venous  membrane ; 8,  9, 
inf . petrosal  simis,  inf.  or  occipital  angle  of  the  petrous 

Fig.  71.* 


bone ; 10,  transverse  sinus,  joins  the  last  two  across 
the  basilar  process;  11,  12,  super,  petrosal  sinuses, 
upper  angle  of  the  petrous  bone;  IS,  circular  si7ius, 
surrounds  the  pituitary  gland,  communicating  on  each 
side  with  the  cavernous  sinuses ; 14,  15,  occipital 
sinuses,  occipital  foramen. 

The  straight  sinus  receives  the  inf.  long.,  s.  vena 
Galena,  and  the  inf.  and  middle  cerebral  and  cerebellar 
veins.  The  petrous  sinuses  receive  the  cavernous,  cir- 
cular, and  transverse  sinuses.  The  lateral  sinuses 
receive,  1,  the  super,  long,  s.,  straight  «.,  and  two  occi- 
pital sinuses,  oppo.site  the  occipital  tuberosity,  the  con- 
flux being  termed  torcular  Merophili;  and  2,  the 
petrosal  sinus,  at  some  point  of  their  course  to  termi- 
nate in  the  int.  jugular  veins. 

The  dura  mater  descends  through  the  foramen  mag- 
num, to  which  it  closely  adheres,  into  the  vertebral 

• Fig.  71.— Siniises  of  the  dura  mater. — 1,  the  superior  longi- 
tudinal sinus;  the  figure  is  placed  on  the  falx  cerebri;  2,  the 
inferior  longitudinal  sinus ; 4,  the  veins  of  Galen  (cut  across)  as 
they  are  proceeding  to  join,  3,  the  straight  sinus ; 6,  torcular 
of  ilerophilus. 
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canal  as  a sheatb,  which  encloses  the  spinal  cord, 
and  forms  a distinct  sheath  fur  each  pair  of  spinal 
nerves.  It  is_  loosely  attached  by  means  of  distinct 
ligamentous  slips  to  the  post.  comm,  lig.,  but  a peculiar 
reddish  semi-fluid  fat,  traversed  by  many  vessels,  sepa- 
rates it  from  the  arches  and  lig.  suhflava : below  it 

Fig.  72.‘ 


foms  a large  sac,  which  surrounds  the  cauda  equina, 
and  is  distended  by  the  cerebro-spinal  fluid.  A large 
space  exists  between  the  sides  of  the  cord  and  sheath 
also  generally  filled  with  this  fluid. 

* Fig.  72. — Sinuses  at  the  base  of  the  cranium. — a,  opening  of 
the  superior  longitudinal  sinus  into  the  toroular;  i,  horizontal 
portion  of  the  left  lateral  sinus  ; 4,  gulf  of  the  jugular  vein ; 5, 
superior  petrosal  sinus;  6,  cavernous  sinus;  8,  transverse  sinus  ; 
8,  ooronary  sinus;  7,  ophthalmic  vein. 
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The  arachnoid  is  a very  fine  serous  sac  placed 
between  the  dura  mater  and  pia  mater.  It  covers  the 
convolutions,  and  is  also  carried  into  the  third  ventricle 
by  the  venas  Galeni,  through  the  post,  fissure,  it  then 
passes  into  the  other  ventricles  and  infundib.  through 
its  four  openings.  A similar  sac  is  found  between  the 
spinal  cord  and  its  sheath  of  dura  mater.  The  arach- 
noid passes  from  one  convolution  to  the  other  without 
entering  the  sulci ; it  is  also  stretched  from  the  tuber, 
cin.  to  the  pons,  and  from  the  lobes  of  the  cerebellum 
to  the  cord,  large  corresponding  spaces  are  thus  left 
between  it  and  the  pia  mater,  with  which  the  numerous 
minor  spaces  between  the  convolutions  and  ventricles 
communicate.  The  whole  of  the  spaces  are  filled  with 
the  cerebro- spinal  fluid. 

The  arachnoid  membrane  presents  a similar  arrange- 
ment in  the  spinal  canal  investing  the  inner  surface  of 
the  dura  mater,  and  outer  surface  of  the  pia  mater,  and 
fonns  the  lig.  denticulata. 

ThejJia  mater  is  the  immediate  investing  membrane 
of  the  cord,  it  is  much  more  dense  but  less  vascular 
than  that  of  the  brain. 


Structure  of  the  Brain. 

Each  hemisphere,  by  transverse  sections,  is  seen  to 
be  formed  by  a large  central  nucleus  of  medullary 
matter  united  by  means  of  the  corpus  callosum.  Each 
nucleus  divides  into  three  segments,  which  subdivide 
into  the  convolutions.  The  convolutions,  unlike  the 
lamellse  of  the  cerebellum,  are  only  a few  lines  (from 
nine  to  fourteen)  deep,  and  meander  in  various  direc- 
tions. In  size  and  sit.  a few  of  them  only  are  constant, 
most  of  them  differ  greatly  in  different  brains.  Their 
use  is  to  augment  the  extent  of  surface  of  medullary 
matter,  and  thereby  obtain  a more  extensive  stratum 
of  that  peculiar  grey  matter  which  is  supposed  to  play 
such  an  important  part  iii  all  nervous  phenomena. 

Q 2 
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Since  the  beautiful  theories  of  Gall  and  Spurzheim, 
which  have  given  a peculiar  tone  and  direction  to  all 
subsequent  researches  respecting  the  construction  of 
the  nervous  centres,  anatomists  are  accustomed,  in 
describing  the  connexions  and  relations  of  the  different 
parts  of  the  nervous  system,  to  employ  such  terms  as 
origin,  divergence,  expansion,  &c.,  tei-rns  which  must 
be  understood  only  as  expressive  of  the  peculiar  views 
of  the  various  authors  who  make  use  of  them.  The 
amount  of  our  present  real  knowledge  of  the  construc- 
tion of  the  nervous  system  may  be  stated  as  follows  : — 

1 . The  anterior  tracts  of  the  cord  decussate,  by  the 
principal  part  of  iheir  filaments,  at  the  commencement 
of  the  medulla  oblongata,  and  may  then  be  traced 
upwards,  first  as  the  anterior  pyramids,  and  then  as 
the  crura  cerebri,  above  the  pons  Varolii,  forming  the 
diverging  fibres  of  the  cerebrum,  to  the  corpora  striata  ; 
further,  their  white  medullary  filaments  may  be  traced 
through  the  grey  substance  of  which  these  bodies  are 
composed,  and  to  make  use  of  the  figurative,  from  the 
side  opposite  to  that  at  which  they  entered,  they  are 
seen  to  diverge  forwards,  upwards,  and  backwards,  so 
as  to  compose  much  of  the  medullary  centres  of  the 
hemispheres,  finally  terminating  by  being  lost  in  the 
cortical  layer  of  grey  matter. 

2.  The  lateral  tracts  of  the  cord  becoming  fasciculi 
innom.  in  the  medulla  oblongata,  and  strengthened  by 
tw’o  fasciculi  from  the  olivary  bodies,  ascend  parallel 
to  and  upon  the  upper  part  of  the  crura  (the  separation 
between  them  being  marked  by  the  locus  niger)  to  be 
continuous  without  any  line  of  demarcation  whatever 
with  the  thalami : they  are  also  connected  to  the  tuber 
quadi-i.  From  the  opposite  side  of  each  thalamus 
white  diverging  fibres  are  seen  to  arise,  and  diverge  in 
all  directions,  intermixing  with  the  posterior  fibres 
from  the  corpora  striata,  like  them  also  to  terminate  in 
the  cortical  grey  layers  of  the  convolutions.  Some 
fibres  from  the  thalami  traverse  the  corp.  striata. 
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3.  The  posterior  tracts  are  continued  in  the  medulla 
oblongata,  as  the  restitbrm  bodies,  or  inf.  cerebellar 
peduncles ; these  may  be  still  further  traced,  without 
any  decussation,  to  the  central  nuclei  of  the  lateral 
lobes  of  the  cerebellum,  where  they  pass  through  the 
corpus  dentatum  or  ganglion  of  the  cerebellum,  and 
thence  diverge  to  form  its  hemispheres.  Previous  to 
their  entrance  into  the  cerebellum  it  will  be  recollected 
that  they  are  joined  by  the  filamenta  arciformia. 

4.  The  convoluted  portion  of  the  hemispheres  is  thus 
composed  of  the  medullary  radiations  from  the  central 
nuclei,  or  corp.  striata  and  thalami,  covered  by  a layer 
of  grey  matter. 

5.  The  cerebellum  is  composed  as  before  stated. 

The  nervous  system  is  made  up  of  two  symmetrical 

lateral  halves,  united  by  certain  medullary  strata  called 
commissures;  thus, 

6.  The  lateral  sides  of  the  cord  are  united  by  a 
uniform  layer  of  soft  white  matter,  seen  at  the  bottom 
of  the  ant.  median  fissure. 

7.  The  lateral  lobes  of  the  cerebellum  are  united,  1, 
by  the  middle  lobe,  the  raphe  of  which,  seen  as  the  two 
vermiform  processes,  indicates  that  it  also  formerly 
consisted  of  two  lateral  halves  ; 2,  by  the  pons  Varolii, 
which  is  continued  upwards  round  each  crus  cerebri, 
as  the  middle  peduncles  of  the  cerebellum,  to  the  cen- 
tral medullary  nucleus  of  each  lateral  lobe  of  that  body ; 
3,  by  the  valve  of  Vieussens. 

8. _  The  central  nuclei  (c.  striata  et  thalami)  of  the 
hemispheres  are  united  by,  1,  the  ant.  commissure;  2, 
the  posterior  commissure ; and  3,  the  pineal  commis- 
sure. 

9.  The  two  hemispheres  are  united  by  tbe  great 
transverse  commissure,  or  corpus  callosum. 

10.  Each  hemisphere  is  united  in  its  different  parts ; 
1,  by  the  inferior  longitudinal  commissure  or  mrnix, 
which  by  its  ant.  pillars  before,  and  its  post,  pillars 
behind,  is  connected  to  each  lobe ; 2,  by  the  superior 
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longitudinal  commissure,  composed  of  longitudinal 
fibres,  which  run  in  the  substance  of  the  hemispheres 
in  the  same  curved  line  as  (but  a little  above)  the  cor- 
pus callosum,  and 

11.  The  cerebrum  and  cerebellum  are  united  by  the 
intercerebral  commissure,  or  superior  peduncles  of  the 
cerebellum. 

The  commissures  are  formed  by  the  transverse  or 
converging  fibres,  w’hich  arise  in  the  external  cineri- 
tious  substance,  and  pass  inwards  to  the  opposite 
hemisphere. 

The  hemispheres  appear  to  be  composed  of  the  me- 
dullary strife  from  the  corpora  striata ; of  similar  striae 
from  the  thalami ; and  striae  which  are  continuous 
on  each  side  with  the  transverse  fibres  of  the  corpus 
callosum,  all  intermixing  and  radiating  in  various 
directions  till  they  arrive  at  the  surface  of  the  convolu- 
tions ; the  latter  are  formed  by  an  outer  stratum  of 
grey  matter,  and  an  inner  medullary  stratum  thrown 
into  a series  of  folds  (convolutions) ; each  convolution 
being  composed  of  a rind  of  this  grey  aiid  white 
matter,  containing  the  terminal  ends  of  those  numerous 
white  striae  from  the  corp.  striata,  thalami,  and  c.  cal. 

Comparative  anatomy  will,  in  some  degree,  assist  in 
rendering  our  knowledge  of  the  brain  a little  more  clear. 
It  is  seen,  for  instance,  that  the  brains  of  some  animals, 
especially  fishes,  are  composed  of  two  linear  series  of 
lobes,  which  answer  to  the  olfactory  lobes,  corpora 
striata,  thalami,  tubercula  quadrigemina,  and  middle 
lobe  of  the  cerebellum,  in  man.  In  animals  of  a grade 
still  lower  than  those  referred  to,  the  brain  is  composed 
of  little  nodules,  of  less  number  and  size,  so  that  it  is 
difficult  in  some  cases  to  distinguish  which  should  pro- 
perly be  called  thalamus,  &c. ; but  enough  is  learned 
by  such  a comparative  consideration  of  these  primitive 
strata,  or  accumulations  of  nervous  matter,  to  show 
the  probable  use  of  the  hemispheres  and  the  parts 
relating  to  them,  The  human  brain,  in  fact,  consists 
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of  certaiu  primitive  nuclei,  covered  by  superadditions 
of  nervous  matter  in  the  shape  of  the  two  hemispheies. 
If  the  organ  be  traced  through  the  phases  which  it 
presents  at  successive  periods  of  foetal  existence,  the 
primitive  nuclei  are  observed  to  become  gradually 
covered  by  two  thin  membranes,  which  seem  to  spring 
from  their  sides ; they  represent  the  hemispheres : it  is 
not  until  the  hemispheres  have  nearly  finished  their 
progress  that  the  convolutions  make  their  appearance. 

The  corpus  callosum,  fornix,  septum  lucidum,  the 
lateral  ventricdes,  and  the  parts  they  contain,  as  the 
hippocampi,  corpus  fimbriatum,  are  dependents  of  the 
hemispheres,  and  therefore  are  never  found  when  the 
latter  are  absent. 

The  uses  of  the  following  parts  are  still  enveloped  in 
mystery : — 

1.  Corpora  albicantia,  absent  in  birds  and  reptiles, 
very  large  in  fishes ; supposed  to  be,  like  the  hippo- 
campi, a convolution  in  a different  form. 

2.  Pituitary  gland  and  infundihidum. 

3.  Pineal  gland,  or  conarium  ; the  seat  of  the  soul 
(Descartes).  A plug  to  obstruct  the  orifice  leading 
from  the  third  to  the  fourth  ventricle  (Magendie). 

4.  'J  he  relative  uses  of  the  cineritious  and  medul- 
lary structups.  Until  a period  subsequent  to  birth 
they  are  indistinguishable  from  each  other ; they  ap- 
pear to  be  formed  simultaneously,  and  only  acquire 
their  distinctive  characters  at  some  distant  period. 
It  would  not  be  unprofitable  to  take  a general  view  of 
this  remarkable  grey  matter  in  its  various  relations  to 
the  medullary  substance,  but  we  have  only  space  to 
observe,  that  it  is  found  principally  at  the  central  ter- 
minations of  nerves,  and  other  medullary  media,  which 
may  thus  be  considered  as  mere  internuncii. 

The  brain  is  supplied  with  blood  by  the  int.  carotid 
and  vertebral  arteries ; the  former  enter,  one  at  each 
side,  through  the  carotid  foramen,  in  the  petrous  por- 
tion of  the  temporal  bone,  pass  through  the  canal,  and 
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ascend  by  the  side  of  the  sella  turcica;  they  here 
■ divide  into  the  anterior  and  middle  cerebral  and  pos- 
terior  communicating  arteries.  The  anterior  passes 
■forwards  and  inwards,  is  joined  to  its  fellow  by  the 
ant.  communicating  branch,  winds  round  the  ant.  ex- 
tremity of  the  corpus  callosum,  and  terminates  in  the 
callos.  art.  The  middle  passes  upwards  and  outwards 
into  the  bottom  of  the  fissure  of  Sylvius,  and  supplies 
the  ant.  and  mid.  lobes.  The  posterior  communicating 
■branch  passes  backwards  to  join  the  posterior  cerebral 
art.,  and  forms  the  side  of  the  circle  of  Willis. 

The  vertebral  arteries  enter  by  the  foramen  magnum, 
ascend  forwards  and  inwards,  and  unite  in  front  of  the 
pons  Viirolii  to  form  the  basilar  art.  This  ascends 
along  the  groove  in  the  pons,  and  at  its  upper  margin 
divides  into  the  superior  art.  of  the  cerebellum  and 
•post.  art.  of  the  cerebrum,  to  their  destination  in  the 
cerebellum  and  post,  lobe  of  the  brain  ; the  latter  joins 
the  post,  communicating  branch,  as  just  described,  and 
thus  completes  the  circle  of  Willis.  Each  vertebral 
art.  gives  off,  before  forming  the  basilar,  two  branches, 
the  anterior  and  posterior  .spinal  arteries;  these  descend 
along  the  corresponding  surfaces  of  the  spinal  cord, 
anastomosing  with  similar  branches  from  the  deep 
cervical,  intercostal,  and  lumbar  arteries,  and  the  in- 
ferior artery  of  the  cerebellum  to  the  under  surface  of 
this  part.  The  blood  from  the  brain  is  collected  in 
the  sinuses,  and  is  returned  by  the  int.  jug.  vein  ; the 
■veins  from  the  spinal  marrow  form  numerous  venous 
plexuses  around  the  transverse  processes  of  the  ver- 
tebrae, and  empty  themselves  into  the  adjoining  venous 
trunks. 

The  nerves  are  divided  into  three  sets—  namely, 

THE  CEREBRAL,  SPINAL,  AND  SYMPATHETIC. 

Cerebral  Nera’es,  9 pairs. 

1.  Olfactory,  Or.  by  numerous  filam.  from  the 
under  surface  of  the  olf.  lobes ; term,  roof  of  the  nares 
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septum  and  two  sup.  turbin.  bones.  The  lobes  are 
attached  to  the  brain  by  a pedicle,  which  sends,  1,  a 
middle  grey  root  through  the  subs.  perf.  to  the  soft 
com. ; 2,  an  ext.  long  root,  to  the  post,  edge  of  fiss. 
Sylvii ; 3,  an  int.  short  root,  to  the  inner  part  of  the 
ant.  lobe. 

2.  Optic,  Or.  optic  commiss.  term,  retina.  To  form 
the  comm.,  1,  the  inner  fibres  of  the  opt.  fascic.  meet 
transversely;  2,  the  mid.  fibres  decussate  ; 3,  the  outer 
fibres  proceed  without  decussating. 

3.  Motores  Oculi,  Or.  by  a linear  series  of  striae, 
from  the  adjoining  edges  of  the  fascic.  innom.  at  the 
-ant.  edge  of  the  pons ; term,  in  the  orbit  by  1,  ram. 
super,  to  lev.  palp,  and  sup.  rectus ; 2,  ram.  inf. 
(larger),  to  rect.  inf.  et  int.  inf.  obliq.,— radix  ext.  to 
ophth.  gang. 

4.  Pathetici  (delicate  long.).  Or.  valve  of  Vieus- 
•sens  ; term.  sup.  obliq.  ; joined  to  the  ophthal.  nerve. 

5.  Trigemiki  (spinal  nerve,  double),  both  roots  are 
attached  to  the  side  of  the  pons : traced,  the  sensy.  to 
post,  half  of  the  medulla  obi. ; the  motor  to  ant. 
pyram.  within  the  pons.  The  semilunar  sensy.  gang. 
(Gasserian)  rests  on  the  petrous  bone,  and  gives  off, 
1,  ram.  ophthalm. ; 2,  ram.  sup.  max. ; 3,  R.  inf.  max. 
Ophthalmic.  Ram.  a,  lachrymal ; i , fil.  malar ; 2,  fil. 
palp.,  to  palp,  and  conjunc. ; 3,  fil.  lacrymal,  to  the 
gland,  anas,  with  the  facial  and  s.  max.  n.  h,  frontal  ; 
fil.  1,  supra-orbitar ; 2,  supra-trochlear,  c,  nasal;  J, 
long  root  of  lent.  gang.  2,  fil.  infra-trochlear. ; 3,  ethm. 

■ ant.;  enters  the  skull,  and  descends  through  the  crib, 
plate,  sends  a fil.  to  the  septum,  and  one  to  the  skin  of 
ala  nasi ; 4,  two  fil.  ciliar.  Sup.  maxillary,  ram.  a, 
orbitar,  1,  fil.  lachrymal,  2,  temp,  malar;  h,post.  dental, 
\,fil.  post,  et  ant.,  to  post,  teeth,  gums,  and  buccinator; 
c,  ant.  dental,  antrum,  and  ant.  teeth  ; d,  infra-orbitar 
(terminal).  Inf.  maxillary,  joined  by  the  motor  root 
ram.  a,  muscular,  (motor  root),  fils,  deep  temp.,  masse- 
teric, buccal,  pterygoid;  b,  auricular,  (superf.  temp.) 
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anas,  with  the  facial;  c,  gustatory  or  lingual,  to 
papil.  edge  and  tip  of  tongue,  anas,  with  1,  chorda 
tjmp.,  2,  infra-deutal ; d,  infra-dental,  fils.,  mylo- 
hyoid, mental. 

6.  Abducentes,  Or.  ant.  pyramids  at  the  post,  edge 
of  the  pons;  term.  ext.  rectus  m. ; anas,  with  ophthal- 
mic n.  and  1st  cerv.  gang. 

y ( Auditory,  portio  mollis,  | attached,  Or.  fossa 
I.  Facial,  portio  dura  I between  the  corp. 
restif.  and  pons  ; traced  the  former  round  the  c.  restif. 
to  the  striae  of  the  calamus  in  the  4th  vent.,  the  latter, 
through  those  bodies  to  the  stem.  Portio  mollis: 
term,  by,  a,  ram.  to  the  cochlea,  h,  ram.  to  the  vesti- 
bule and  semicirc.  canals.  Anas,  with  port.  dura. 
Portio  dura  : Earn.  In  the  fal.  canal ; 1,  receives 

the  Vidian,  2,  gives  off  chorda  tympani,  which  crosses 
the  tymp.  and  joins  the  gust,  nerve;  3,  receives  a 
filam.  through  the  bone,  from  the  vagus  (Arnold). 
Out  of  the  ear.  Bam.  collateral;  1,  post,  auric.,  2, 
styloid,  3,  submastoid.  Bam.  term. ; 1,  cervico-facial 
r.  buccal,  mental,  ceiwical ; 2,  temp,  facial;  anas,  with 
fifth  pair  ; r.  temp,  orbitar,  and  infra-orbitar. 

( Glosso-pharyngeal,  1 Or.  The  two  former 

8.  •<  Pneumogastric,  r hy  a linear  series  of 
(Spinal  accessory,  ) fil.  from  the  corp.  res- 
tiform. ; the  latter,  also  by  a series  of  fil.,  from  the  lat. 
tract  of  the  cord,  extending  in  a line  behind  the  lig. 
dentic.  from  the  vagus  to  the  fifth  cervical  nerve. 
The  three  escape  by  the  foramen  lacerura,  the  former 
in  a fihr.  canal  distinct  from  that  of  the  two  latter. 
Glosso-pharyngeal.  In  the  canal  it  presents  a gan- 
glion, the  hr.  of  which  are  : a,  fil.  {.lacobson)  penet.  the 
inner  wall  of  the  tymp.,  and  gives,  1,  fil.  to  the  caret. 
plexu.a,  2,  fil.  to  anas,  with  vidian,  3,  fil.  to  the  otic 
gang.  ; b,  anas.  fil.  to  facial  nerve.  In  the  neck : a, 
anas,  fils.,  to  vagus,  and  spinal  access. ; h.  r.  digest,  et 
stylo-hyoid ; c,  j)haryngeal,  to  the  plexus ; d,  tonsil- 
lary; e,  Lingual  (term.),  papil.,  and  muc.  mem.  at 
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• Fig.  73. — I.  Nerves  of  the  face;  terminating  branches  of  the 
portio  dura  and  of  the  fifth  pair  of  nerves. — 1,  2,  3,  posterior 
branches  of  the  second,  third,  and  fourth  pairs  of  cervical  nerves 
distributed  to  the  muscles  and  integuments  of  the  back  of  the 
neck  and  head ; they  anastomose  with  branches  of  the  facial 
nerve.  II.  Fifth  pair. — i,  6,  infra-orbitar  branches  of  the 
superior  maxillary ; 6,  supra-orbitar  branches  of  the  ophthalmic 
or  first  division  of  the  fifth ; 7,  terminating;  cutaneous  filaments 
of  the  third  division  of  the  fifth,  the  infenor  maxillary  branch  ; 
12,  the  facial  nerve  passing  through  the  parotid ; 9,  a branch 
anastomosing  with  the  posterior  cervical  nerves ; 8, 10, 11,  motor 
branches  of  the  portio  dura,  supplying  the  muscles  of  expression  ; 
but  some  filaments  run  to  the  integuments  of  the  scalp,  and 
many  anastomose  on  the  face  with  the  infra-orbitar  branches  of 
the  fifth ; others  with  branches  of  the  inferior  maxillary. 
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the  root  of  the  tongue.  Vagus.  In  its  canal ; a 
ganglion,  ram.  a,  fil.  penet.  the  jugul.  fuss,  to  anas, 
with  the  facial  in  its  aqueduct,  it  first  sends  a fil.  to  r. 
Jacobson.  At  its  exit;  anas,  fil.,  to  spinal  access., 
hypoglossal,  pharyngeal,  and  sup.  cerv.  gang.  In  the 
neck;  a r.  pharyn.  to  plexus;  b,  sup.  laryngeal,  to 
epiglottis,  cnco-thyroid  muscle ; c,  r.  to  join  the  cardiac 
n.  In  the  thorax  : the  right  vagus  enters  between  the 
subc.  art.  and  vein  ; the  le!t  behind  the  subc.  vein,  in 
a triang.  interv.  between  the  com.  carot.  and  sub.  art. 
Bam.  a,  n.  recurrens,  the  left  round  the  aortic  arch, 
the  right  round  sub.  art.;  I,  fils,  to  join  the  cardiac 
nerves  and  plexus,  2,  fil.  oesoph.,  and  tracheal,  3, 
pharyngeal,  4,  term,  laryngeal  muscles,  and  muc. 
memb. ; b,  ant.  pulm.  brs.  ; and  c,  post.  pulm.  hrs.  to 
the  pulmon.  plexuses;  d,  oesophageal  plexus,  surround 
the  organ  ; e,  gastric  plexus,  the  left  vagus  ant.,  the 
right  poster.,  the  latter  joins  the  solar  plexus.  Spi.sal 
ACCESSORY  ; sometimes  forms  the  post,  root  of  the  first 
cerv.  pair.  In  the  canal,  it  is  joined  to  the  vagus. 
At  its  exit ; a,  anas.  fil.  to  glosso-pharyn  , vagus,  and 
three  upper  cerv.  nerves  ; b,  r.  sterno-mastoid,  which 
m.  it  perf.  to  term,  in  the  trapezius. 

9.  Hypoglossal,  Or.  by  a linear  series  of  fil.  like 
the  ant.  roots  of  the  spinal  nerves,  between  the  c.  oliv. 
et  ant.  pyram. ; it  trav.  the  ant.  condyl.  for  Bam. 
coUat.;  a,  anas,  fils.,  to  vagus,  sup.  cerv.  gang.,  first 
and  second  cerv.  nerves,  and  ling,  nerve  ; Bam.  term. ; 
a,  r.  to  the  glossal  muscles ; b,  r.  descend,  noni,  anas, 
with  cerv.  plexus,  and  sends  fil.  to  the  infrahyoid 
muscles. 

The  functions  of  the  ganglionic  branches  of  the  fifth, 
or  trigemini,  of  the  par  vagum  or  pneumogastric,  and 
the  glosso-pharyngeal  branches  of  the  eighth  cerebral, 
are  still  the  subject  of  investigation,  notwithstanding 
numerous  experiments  and  observations  have  been  re; 
sorted  to.  The  Author  in  his  woi'k  “ The  Essentials  of 
Physiology,”  has  assigned  to  some  of  these  the  novel 
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function  of  associating  the  varions  branches  of  the 
Nervous  System  in  a compound  action,  such  as  that  of 
deglutition,  respiration,  &c.,  and  has  described  these 
as  nerves  of  associate  functions.  He  is  not  aware 
that  his  observations  on  this  subject  liave  attracted  the 
attention  which  he  considers  they  deseiwe. 

Spinal  Nerves. 

It  has  long  been  considered  that  the  experiments  of 
Sir  C.  Bell  and  Magendie  have  left  no  doubt,  that,  of 
the  double  roots  by  which  each  pair  of  spinal  nerves  is 
attached  to  the  cord,  sensation  depends  on  the  posterior 
or  ganglionic  root,  and  motion  on  the  anterior  ; but  it 
is  by  no  means  ascertained  that  they  derive  such 
powers  from  corresponding  tracts  of  the  cord.  The 
cord  is  stated  to  be  composed  of  an  anterior  or  motor 
portion,  and  a posterior  or  sensory  portion,  which  are 
joined  together  someiohere  in  the  lateral  tract ; now 
the  one  or  other  power  may  be  fairly  assigned  to  that 
point  where  the  anterior  and  posterior  roots  are  respec- 
tively attached  ; but  the  precise  origin  of  them  is  by 
no  means  deteiinined.  Criiveilhier  denies  the  exis- 
tence of  different  orders  of  nerves ; he  could  not  even 
perceive  any  difference  between  the  result  from  a 
division  of  the  anterior,  and  that  from  the  division  of 
the  posterior  roots. 

The  spinal  nerves  are  thirty-one  in  number,  includ- 
ing the  sub-occipital.  There  are  eight  cervical,  twelve 
dorsal,  five  lumbar,  and  six  sacral. 

[Origin  of  the  Spinal  Nerves. 

The  spinal  nerves  arise  by  two  linear  series  of  61a- 
ments  from  the  anterior  and  posterior  cineritious  lines 
and  are,  therefore,  separated  by  the  lateral  tracts,  and 
the  ligamentum  denticulatum.  In  the  adult  they  can- 
not be  traced  into  the  interior  of  the  cord,  so  as  to 
ascertain  their  precise  points  of  origin,  but,  through 
the  semi-transparent  cord  of  a foetus  seven  or  eight 
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months  old,  numerous  delicate  nervous  filaments,  which 
compose  the  anterior  and  posterior  spinal  nerves,  are 
seen  to  traverse  the  central  grey  matter,  and  may  be 
followed  even  to  the  posterior  tracts. 

Immediately  after  their  exit  from  the  cord,  the  fila- 
ments divide  into  sets  of  eight  or  ten,  which  converge 
so  as  to  form  one  of  the  roots  of  the  spinal  nerves.  The 
anterior  and  posterior  roots  soon  approximate,  but  do 
not  unite,  and  each  is  enclosed  in  a distinct  sheath  of 
dura  mater. 

Differences  between  the  two  Boots. 

The  anterior  roots  are  smaller,  excepting  the  first, 
or  sub-occipital,  whose  anterior  root  is  the  larger, 
nearer  the  median  line,  and  their  filaments  are  not 
attached  to  the  cord  exactly  in  the  same  line.  They 
have  no  ganglions. 

The  posterior  roots  are  larger,  their  filaments 
are  attached  in  succession  to  the  posterior  cineritious 
line,  and  each  presents,  when  arrived  at  the  corre- 
sponding intervertebral  foramen,  a characteristic 
swelling  or  ganglion,  which  is  situated  within  the 
foramen. 

A junction  of  the  two  roots  now  takes  place ; the 
anterior  root,  however,  is  not  entirely  free  from  the 
ganglion,  which  frequently  receives  several  filaments 
from  it. 

Branches  of  the  Spinal  Nerves. 

The  conjoined  cord  of  the  two  roots  divides  into,  1, 
a middle  or  ganglionic  branch ; 2,  a posterior  branch  ; 
and,  3,  an  anterior  branch. 

The  ganglionic  branches  belong  to  the  sympathetic 
nerve. 

The  posterior  branches,  the  smaller,  excepting  the 
first  two,  supply  the  parts  on  the  back  of  the  trunk. 

The  anterior  branches  supply  the  fore  p.art  of  the 
trunk,  and  the  extremities. 
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Posterior  Branches  of  the  Cervical  Nerves. 

The  first  escapes  between  the  occipital  bone  and 
atlas,  on  the  inner  side  of  the  vertebral  artery  ; it  lies 
in  the  triangle  formed  by  the  rect.  post,  major,  and 
obliqui,  which  it  supplies. 

The  second,  the  largest,  escapes  between  the  arches 
of  the  first  and  second  vertebrae,  beneath  the  lower 
edge  of  the  inf.  obliquus,  and  ascends  under  the'  cer- 
vical muscles,  which  it  pierces  close  to  the  occipital 
artery,  to  ramify  -with  it  on  the  post,  part  of  the  cra- 
nium. Ram.  to  the  adjoining  muscles. 

The  third,  arrived  between  the  two  complexi  muscles, 
divides  into  an  occipital,  and  transverse  or  cervical 
branch. 

The  fourth,  fifth,  sixth,  seventh,  and  eighth,  are 
much  smaller  than  the  former,  and  after  supplying  the 
cervical  muscles,  terminate  in  the  integuments.  The 
first,  second,  and  third,  also  form  a species  of  plexus, 
beneath  the  complex!  muscles. 

Posterior  Branches  of  the  Dorsal  and  Lumbar  Nerves. 

The  eight  superior  branches  divide  into  external,  or 
muscular  branches,  which  subdi'vide  in  the  space  be- 
tween the  sacro-lumbalis  and  longissimus  dorsi  mus- 
cles, to  supply  those  m.,  &c.,  and,  musculo-cutaneous 
branches,  which,  after  a curious  winding  course,  pierce 
the  latissimus  dorsi  near  the  spiue,  and  run  horizontally 
outwards  to  the  skin. 

The  four  last  dorsal,  and  the  five  lumbar,  pierce  the 
common  mass  of  the  long  dorsal  muscles,  supply  them, 
and  then  wind  horizontally  round  the  loins,  some 
under  the  latissimus  dorsi,  and  some  between  the 
layers  of  abdominal  muscles,  which  they  pierce  here 
and  there,  to  terminate  on  the  skin  of  the  abdomen. 

The  posterior  branches  of  the  sacral  nerves  pierce 
the  muscular  mass,  on  the  back  of  the  sacrum,  to 
ramify  in  the  skin  over  the  sacrum  and  nates. 
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Anterior  Branches  of  the  Bjnnal  Nerves. 

Cervical  Nerves,  formed  by  the  ant.  branches  of 
the  first  (not  sub-occipital),  second,  third,  and  fourth 
cervical  nerves.  The  first  and  second  at  their  exit 
from  the  vertebral  foramina  anas,  by  an  ascending  and 
descending  branch,  so  as  to  form  a curious  loop  round 
the  transverse  process  of  the  atlas ; from  this  loop 
branches  supply  the  recti  muscles  and  anastomose  with 
the  first  cervical  ganglion  and  the  spinal  accessory. 
The  cervical  plexus  is  situated  under  the  post,  edge  of 
the  sterno  mastoid  muscle,  between  the  rectus  anticus 
and  ins.  of  the  splenius  colli ; it  is  covered  by  adipose 
tissue  and  lymphatic  glands.  Ram. 

Ascending  set.  1,  Superficial  tranches;  two  or 
three  ascend  over  the  stemo-mastoid  to  the  integu- 
ments ; ram.  superficial,  colli^  to  the  integiiments  over 
the  ear  and  parotid  gland ; a filament  anastomoses  with 
the  seventh  pair.  2,  Deep  tranches ; three  or  four 
small  nerves  to  the  sterno-mastoid,  digastric,  splenius, 
&c. 

Descending  set.  1,  Internal  tranches;  a,  an  anas- 
tomosing branch,  to  join  the  descendens  noni;  b, 
phrenic  nerve ; composed  of  branches  of  the  second, 
third,  and  fourth  cervical  nerves  ; it  descends  diago- 
nally across  the  ant.  scalenus,  enters  the  chest  between 
the  subclavian  artery  and  vein,  descends  between  the 
pericardium  and  pleura  accompanied  by  an  artery  (the 
left  nerve  winding  round  the  apex  of  the  heart),  to 
the  diaphragm,  on  which  it  ramifies  : it  communicates 
with  the  last  cervical  ganglion.  2,  External  tranches: 
a.  supra- clavicular  ; h,  supra-acromial ; and  c,  sternal, 
to  the  integuments  covering  those  bones;  d,  external 
respiratory  (Bell),  one  of  several  deeper-seated  de- 
scending branches,  which  descends  on  the  side  of  the 
thorax  to  the  serratus  magnus  muscle. 

Posterior  set.  a,  a branch  to  anastomose  with  the 
spinal  accessory ; b,  branches  to  the  trapezius,  levator 
scapulae,  and  rhomboidei. 
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Bkachial  Pi.exus,  composed  of  the  anterior 
branches  of  the  four  last  cei'vical  and  the  first  dorsal 
of  the  spinal  nerves ; these  branches  descend,  parallel 
with  each  other,  between  the  scaleni  muscles,  and  only 
constitute  a plexus  in  the  middle  of  the  axilla  behind 
the  tendon  of  the  pectoralis  minor. 

Collateral  branches,  4,  a,  infra-clavicular,  branches 
to  the  subclavius,  levator  scapulae,  and  rhomboidei ; 

b,  suprascapular  nerve,  passes  through  the  supra- 
scapular notch,  to  the  supra-  and  infra-spinati  muscles ; 

c,  sub-scapular  nerves,  two  or  three  branches,  which 
sometimes  come  from  the  circumflex  to  the  sub-scapu- 
laris  m.  d,  thoracicce,  four  or  five  in  number,  descend 
behind  and  before  the  clavicle,  to  the  surfaces  of  the 
pectoral  muscles. 

Terminal  branches,  6 in  No. 

1.  Circumflex,  turns  backwards  under  the  lower 
edge  of  the  sub-scapular  muscle,  and  winds  round  the 
surgical  neck  of  the  humerus  with  the  inferior  circum  • 
flex  art.,  to  terminate  in  the  deltoid;  it  supplies  the 
teres  major  et  minor,  latissimus  dorsi,  and  skin  over 
the  shoulder. 

2.  Internal  cutaneous,  descends  on  the  inner  side  of 
the  arm,  pierces  the  fascia  a little  above  the  elbow, 
divides  into  filaments,  which  generally  accompany  the 
veins,  and  ramify  in  the  skin  nearly  as  far  as  the  wrist. 

3.  External  cutaneous  (perforans  Casserii),  pierces 
the  coraco-brachialis  m.,  descends  on  the  outer  side  of 
the  arm,  pierces  the  fascia  a little  above  the  elbow, 
descends  beneath  the  skin,  to  which  it  is  distributed  by 
separate  filaments  as  far  as  the  anterior  and  posterior 
part  of  the  carpus ; it  also  supplies  the  muscles  along 
which  it  passes  ; hence  its  name. 

4.  Ulnar  nerve,  descends  on  the  short  head  of  the 
triceps,  passes  between  the  internal  condyle  and  ole- 
cranon, through  the  space  between  the  two  heads  of 
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the  flexor  carpi  ulnaris,  soon  gains  the  inner  side  of  the 
ulnar  artery,  which  it  attends  to  the  hand  : it  termi- 
nates in,  a,  a superficial  branch,  which  supplies  the  two 
sides  of  the  little,  and  the  ulnar  side  of  the  ring,  finger; 
and,  b,  a deej)  branch,  which  forms  an  arch  by  inclining 
outwards,  beneath  the  flexor  tendons,  so  as  to  supply 
the  interossei,  and  terminate  in  the  adductor  pollicis  ; 
c,  dorsalis  carpi  ulnaris,  turns  over  the  ulna  beneath 
the  flexor  ulnaris,  to  supply  both  dorsal  edges  of  the 
little,  and  the  ulnar  edge  of  the  ring  finger. 

5.  Median  nerve  (the  largest  branch),  arises  by  two 
heads,  wbidi  embrace  the  axillai-y  artery : it  descends 
1st,  on  the  outer  side  of  the  brachial  artery  along  the 
outer  edge  of  the  coraco-brachialis  muscle ; 2nd,  it 
crosses  the  artery  to  lie  on  its  inner  side,  resting  on 
the  brachialis  anticus ; 3rd,  it  passes  between  the  two 
heads  of  the  pronator  teres,  and  descends  between  the 
flexor  sublimis  and  the  flex,  profund.,  between  the 
tendons  of  which  two  muscles  it  enters  the  palm  of 
the  hand,  where  it  divides  into  five  digital  branches. 
a.  The  three  first  correspond  to  the  two  edges  of  the 
thumb  and  radial  edge  of  the  fore-finger;  b,  the  two 
last  supply  both  edges  of  the  index,  and  middle,  and 
the  radial  edge  of  the  ring  finger  ; c,  interosseous  an- 
ticus ; attends  the  anterior  interosseous  artery,  with 
which  it  is  lost  on  the  back  of  the  carpus ; d,  palmar 
cutaneous,  to  the  skin  on  the  palm  of  the  hand. 

6.  Musculo-spiral : runs  with  the  superior  profunda 
artery  in  the  spiral  groove  of  the  humerus,  and  lies 
with  that  vessel  between  the  brachialis  anticus  and 
supinator  longus,  where  it  divides  into:  a,  r.  radialis, 
soon  gains  the  outer  side  of  the  radial  artery,  along 
which  it  descends  to  within  a short  distance  of  the 
wrist;  it  now  turns  over  the  outer  edge  of  the  radius, 
its  terminal  branches  supplying  the  two  dorsal  edges 
of  the  thumb,  index,  and  middle  fingers,  and  the  radial 
edge  of  the  ring.  (The  dorsal  and  palmar  edges  of 
the  little,  and  tlie  ulnar  edge  of  the  ring  finger,  are 
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thus  supplied  by  the  ulnar  nerve ; the  dorsal  and 
palmar  edges  of  the  thumb  and  other  fingers,  with  the 
radial  edge  of  the  ring  finger,  by  the  median  and  radial 
branch  of  the  musculo-spiral),  b,  ramus  profundus 
(post,  interosseus),  pierces  the  supinator  brevis,  de- 
scends with  the  post,  interosseous  artery,  and  supplies 
the  two  layers  of  extensor  muscles.  Each  piiucipal 
artery  of  the  arm  has  thus  its  attendant  nerve. 

The  skin  of  the  upper  arm  is  supplied,  1,  by  branches 
from  the  three  upper  intercostals  {cutaneous  of  Wris- 
herg),  which  traverse  the  axilla ; and,  2,  by  branches 
from  the  circumflex  and  spiral  nerves. 

Anterior  Branches  of  the  Dorsal  Nerves. 

A,  Intercostal  Nerves,  12  in  No.,  extend  from  the 
first  dorsal  intervertebral  foramen  to  that  between  the 
last  dorsal  and  first  lumbar.  As  a general  rule  they 
gain  the  corresponding  intercostal  spaces,  where  they 
run  {below  the  art.)  between  the  intercostal  muscles, 
and  divide,  about  midway  between  the  spine  and 
sternum,  into  external  or  cutaneous  branches,  and 
proper  intercostal  branches  or  continuations  of  the 
nerve  ; the  latter  pierce  the  thorax,  near  the  sternum, 
to  supply  the  inner  part  of  the  pectoral  muscles  ; the 
former  having  pierced  the  chest  at  the  point  above- 
mentioned,  send  anterior  cutaneous  branches,  which 
run  a regular  parallel  course,  and  post,  cutaneous 
branches,  which  run  over  the  ext.  surface  of  the  latis- 
simus  dorsi.  The  intercostal  nerves  communicate  close 
to  the  vertebrae  by  ascending  and  descending  branches, 
and  send  one  or  two  filaments  to  the  corresponding 
sympathetic  ganglia. 

The  first  dorsal  nerve  belongs  to  the  brachial  plexus, 
and  sends  therefore  but  a small  intercostal  branch. 
The  second  intercostal  is  very  tortuous  before  it  reaches 
the  space  ; the  cutaneous  branches  of  the  second  and 
third  are  the  cutaneous  of  Wrisherg.  The  fourth,  fifth, 
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sixth,  and  seventli  dorsal  inter- 
costals  follow  the  general  rule  ; 
but  the  eighth,  ninth,  tenth, 
and  eleventh  nerves  traverse 
the  costal  attachments  of  the 
diaphragm  to  terminate  on  the 
abdomen,  by  cutaneous  and 
muscular  filaments,  which  in 
ramifying  on  the  abdominal 
muscles  precisely  follow  the 
above  rule.  The  twelfth  inter- 
costal sends  a muscular  bmnch 
to  the  abdominal  muscles  as 
above,  but  its  cutaneous 
branch  is  large,  and  descends 
nearly  to  the  side  of  the  ilium  ; 
it  also  sends  a branch,  which, 
with  the  ant.  branches  of  the 
four  first  lumbar  nerves,  con- 
stitute the  lumbar  plexus. 

The  Lumbar  Plexus,  be- 
sides the  above  nerves,  re- 
ceives a branch  from  the  last 
lumbar,  to  make  up  the  unin- 
terrupted chain  of  connexion 
which  includes  all  the  spinal 
nerves ; it  is  situated  on  se- 
cond, third,  and  fourth  lumbar, 
transverse  processes,  covered 
by,  or  even  partially  buried  in, 
the  psoas  muscle. 


* Fig.  74. — Lumbo-sacral  plexus,  generally  viewed  as  two — 
the  lumbar  and  the  sacrnl.  1,  2,  trunk  of  great  sympathetic;  3, 
anterior  branches  of  the  sacral  nerves;  4,  anterior  branches  of 
the  lumbar  nerves  forming  the  lumbar  plexus;  5, 6,  themus- 
culo-cutaneous  branches  arising  from  the  plexus;  8,  eural  nerve; 
9.  obturator  nerve ; 10,  lumbo-sacral : this  is  not  properly  speak- 
ing a nerve,  but  rather  a great  anastomosing  br.inch  sent  from 
the  last  lumbar  to  join  the  first  sacral,  thus  contributing  to  form 
the  sacral  plexus. 
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Collateral  branches,  4 in  No. 

1.  Sup.  abdominal  branch  (ilio-scrotal),  arises  from 
the  first  lumbar  nerve,  perforates  the  psoas,  crosses 
the  quadratus,  runs  round  the  abdomen  parallel  to  the 
last  dorsal  branch  (which  it  much  resembles),  and  at 
the  iliac  crista  gets  between  the  trans.  and  int.  oblique 
m.,  where  it  divides  into  an  abdominal  and  pubic 
branch ; the  former  is  distributed  to  the  muscles  like 
the  last  dorsal ; the  latter,  sometimes  joined  by  the 
next  branch,  runs  along  the  cord  with  which  it  escapes 
to  terminate  in  the  skin  of  the  labia  or  scrotum. 

2.  Inf.  abdominal  branch  {ileo-scrotal  minor)  crosses 
the  quadratus  and  iliacus  m.,  running  parallel  to,  but 
below,  the  former,  which  it  sometimes  joins  ; when  it 
docs  not,  it  is  seen  as  a second  branch,  making  its  way 
through  some  part  of  the  inguinal  region  to  the  same 
parts  as  the  former. 

3.  Inguino-cutaneous  (external  cutaneous).  Arises 
from  the  second  and  third  lumbar  nerve,  traverses  the 
psoas,  crosses  the  iliacus  below  the  last  nerve,  and 
escapes  between  the  two  ant.  iliac  spinous  processes. 
Bam.  a,  anterior  or  femoral,  pierces  the  fascia,  sends  a 
cutaneous  branch  to  the  ant.  and  outer  parts  of  the 
thigh  down  to  the  knee  ; b,  posterior  to  the  skin,  over 
the  tensor  vaginae,  glutei,  &c. 

4.  Genito-crural  (external  pudic),  arises  from  the 
second  lumbar  nerve,  traverses  the  psoas  muscle,  de- 
scends on  its  ant.  surface,  with  the  ext.  iliac  art., 
and  just  before  it  reaches  the  groin  divides  into  two 
branches,  a,  internal  or  scrotal  braucb,  crosses  the 
artery,  enters  the  inner  ring,  runs  beneath  the  cord, 
and  teiminates  like  the  ilio-scrotal,  in  the  lab'ia  or 
scrotum ; b,  a cutaneous  branch,  which  terminates  on 
the  ant.  and  inner  part  of  the  thigh. 

Terminal  branches,  2,  in  No. 

1.  Obturator,  avisos  from  the  third  and  fourth  lumbar 
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nerves,  runs  beneath  the  inner  margin  of  the  psoas 
m.  along  the  brim  of  the  pelvis,  escapes  with  the  ob- 
turator artery  through  the  obt.  foramen,  and  in  a space 
between  the  obturator  ext.  and  pectineus  m.  divides 
into  an  anterior  branch,  which  goes  to  the  add.  brevis 
et  longus  and  gracilis,  and  a posterior  branch  to  the 
obt.  ext.,  add.  brevis,  and  magnus. 

2.  Ant.  crural  nerve,  arises  from  the  second,  third, 
and  fourth  lumbar  nerves,  descends  along  the  outer 
edge  of  the  psoas  m.,  between  it  and  the  iiiacus  inter- 
nus,  and  immediately  below  Poupart’s  ligament  divides 
into,  1,  a superficial  set  of  branches,  usually  two  in  No., 
which  supply  the  skin  of  the  fore  and  inner  part  of  the 
thigh,  as  far  as  the  knee ; 2,  a deep  set,  of  these,  a 
branch  (m.  saplienus  major)  runs  in  the  sheath  of  the 
femoral  vessels,  becomes  subcutaneous  just  below  the 
knee,  and  accompanies  the  int.  saphena  vein  to  ramify 
on  the  inner  part  of  the  dorsum  of  the  foot,  the  saph. 
min.  runs  along  the  sartorius.  Numerous  branches, 
divided  into  external  and  internal,  supply  the  muscles 
on  the  ant.  and  outer  part  of  the  thigh. 

Sackal  Plexus,  the  communicating  branch  of  the 
last  lumbar,  and  the  ant.  branches  of  the  four  first 
sacral  nerves,  unite  into  a large  flat  cord,  which  is 
situated  deeply  in  the  posterior  part  of  the  pelvis,  on 
the  pyriformis  muscle : it  is  covered  by  the  int.  iliac 
artery,  and  (on  the  left  side)  by  the  rectum. 

Collateral  branches,  4 in  No. 

1 . Hcemorrhoidal,  lower  part  of  the  rectum,  sphinc- 
ter and  mucous  membrane. 

2.  Vaginal,  uterine,  and  vesical  filaments,  to  those 
organs. 

3.  Pudic  nerve,  it  exactly  follows  the  course  of  the 
int.  pudic  artery  ; Itam.  a,  a branch,  which  pierces 
the  great  sacro-sciatic  ligament,  and  winds  round  the 
tuber  ischii  to  be  distributed  by  branches  correspond- 
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ing  to  tho  inf.  lifcmor.  and  siiperf.  perineal  art.,  to  the 
skin  about  the  perineum  and  scrotum;  h,  ramus  dor- 
salis penis,  to  the  skin  of  the  penis  in  the  male,  clitoris 
in  the  female. 

4.  Smaller  sciatic  nerve,  it  escapes  from  the  pelvis 
at  the  lower  edge  of  the  pj'riformis  m.  Bam.  a, 
muscular,  distributed  in  all  directions  to  the  gluteus 
maxiraus  ; b,  cutaneous,  to  the  skin  over  the  flexor 
muscles  as  far  as  the  knee,  by  distinct  post,  and  int. 
cutaneous  branches. 

Terminal  Branch. 

Great  sciatic  nerve,  escapes  at  the  lower  border  of 
the  pyrifonnis  muscle,  and  descends  between  the  tuber 
isehii  and  great  trochanter  to  the  middle  of  the  thigh, 
where  it  terminates  in  two  branches,  the  post,  tihial 
mli  peroneal  m.  ; it  rests  upon  the  external  rotator  and 
adduct,  m.,  covered  by  the  gluteus  maximus  and  ham- 
string muscles.  Bam.  a,  branches  to  the  obturator 
int.,  gemelli,  gluteus  max.,  ext.  rotator,  and  adductor 
muscles ; b,  a posterior,  middle,  and  external  cutaneous 
branch. 

Peroneal  nerve  (external  terminal  branch),  descends 
along  the  tendon  of  the  biceps  muscle,  winds  round 
the  neck  of  the  fibula,  between  that  tendon  and  the 
external  head  of  the  ga.strocnemius,  where  it  is  subcu- 
taneous, and  between  that  bone  and  peroneus  longus 
m.  it  divides  into  three  terminal  branches. 

1.  Two  recurrent  branches,  which  supply  the  upper 
part  of  the  extensor  muscles,  like  the  tibial  recurrent 
artery. 

2.  Musculo-cutaneous,  descends  in  the  cour.se  of  the 
peroneal  trunk,  in  the  substance  of  the  peroneus  longus, 
m.,  pierces  the  fascia  some  way  above  the  ankle-joint, 
and  divides  into  two  branches,  one  (internal)  ramifies, 
by  two  digital  branches,  on  the  inner  border  of  the 
foot,  and  first  and  second  toes;  the  other  (external), 
by  means  of  three  digital  branches,  which  coiTespond 
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to  the  digital  spaces,  ramifies 
on  the  outer  border  of  the  foot, 
and  dorsal  surfaces  of  the 
three  last  toes. 

3.  Ant.  tibial  runs  beneath 
the  upper  part  of  the  common 
extensor  m.  to  the  interosseous 
ligament,  descends  along  the 
ant.  surface  of  the  correspond- 
ing artery,  runs  beneath  the 
angular  ligament  of  the  ankle, 
in  the  sheath  of  the  ext.  prop, 
pollicis,  and  divides  into  a 
branch  (deep  digital),  which 
runs  under  the  dorsal  artery 
to  supply  the  adjoining  edges 
of  the  first  and  second  toes ; 
and  one,  which,  after  sending 
delicate  filaments  to  the  in- 
terosseous spaces,  terminates 
in  the  extensor  brevis  digi- 
torum  m. 

The  collateral  branches  of 
the  peroneal  nerve,  are,  1, 
communicans  peronei,  which 

• Fig.  75.  — Showing  the  termi- 
nating branches  of  the  smaller 
division  of  the  great  sciatic,  nsoally 
called  the  fibular  or  peroneal.  In 
the  ham  this  branch  is  sometimes 
called  the  external  popliteal. — 1, 
anterior  tibial  branch  and  arterj  ; 
6,  its  passage  along  with  the  artery 
beneath  the  anterior  annular  liga- 
ment, or  retinaculum ; 2,  external 
musculo-cutaneous  branches  of  the 
fibular ; they  supply  the  muscles 
and  interments  on  the  external 
and  anterior  aspects  of  the  leg  and 
foot ; 7,  filaments  seen  passing  from 
the  peroneal. 
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arises  in  the  popliteal  space,  pierces  the  fascia,  and 
unites  with  the  coinraunicans  tibise,  to  form  the  ext. 
saphenus  nerve,  under  which  name  it 
descends  with  the  vein  to  the  outer  side 
of  the  ankle,  and  sometimes  to  the  outer 
side  of  the  foot;  its  branches  are  cal- 
canean and  malleolar ; 2,  a cutaneous 
branch  to  the  skin  over  the  outer  and 
back  part  of  the  fibula. 

Post,  tibial  nerve  (intern,  terminal 
branch),  descends,  as  the  popliteal  nerve 
on  the  outer  and  back  part  of  the  pop. 
vein,  and,  as  the  post,  tibial  nerve,  along 
the  back  part  of  that  artery,  to  the  in- 
ternal angular  ligament,  under  which 
they  are  both  included  in  one  fibrous 
sheath.  Collateral  branches. 

],  Muscular ; 2,  communicans  tibia:, 
unites  with  the  coramunic.  peronei  as 
before  described ; 3,  branches  to  the 
gastrocnemii  and  solens. 

The  terminal  branches  nre,  1,  internal 
plantar  nerve  (the  larger),  enters  the 
sole  of  the  foot,  close  to  the  calcaneura 
and  above  the  flexor  muscles,  and  gives 
off  four  digital  branches,  which  supply, 
as  the  median  nerve  did  in  the  haml,  both  edges  of  the 
three  first  toes,  and  the  inner  edge  of  the  fourth  ; 2,  ex- 
ternal plantar  nerve,  (smaller),  runs  outwards  between 
the  flexor  accessorius  and  flexor  brevis ; it  gives  off,  a,  a 

• Fig.  76. — To  show  the  distribution  of  the  nervus  tibialis, 
the  larger  division  of  the  great  sciatie  nerve. — 1,  the  tibial  or 
posterior  tibial  nerve,  following  the  course  of  the  corresponding 
artery  and  deep  veins  : before  passing  into  the  sole  of  the  foot  it 
subdivides  into  the  external  and  internal  plantar  nerves  corre- 
sponding to  the  arteries.  2,  a portion  of  the  external  saphenus 
nerve,  seen  as  it  winds  around  the  outer  ankle:  some  of  the 
branches  of  this  nerve  may  be  seen  in  fig.  76,  on  the  outer  side 
of  the  foot. 
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deep  Iranch,  whicli  enters  the  sole  of  the  foot  to  sup- 
ply some  of  the  muscles ; and  6,  three  branches,  one 
Fig.  77*  of  which  runs  to  the  outer  edge  of 
the  foot,  the  other  two  {digital) 
supplying  both  the  edges  of  the 
little  toe,  and  the  outer  edge  of  the 
fourth  toe.  A small  branch  also 
anas,  with  the  last  digital  branch 
of  the  internal  plantar  n. 

The  fifth  and  sixth  sacral  nerves, 
which  do  not  enter  into  the  forma- 
tion of  the  sacral  plexus,  are  ex- 
tremely small ; the  latter  is  merely 
a delicate  filament  scarcely  observ- 
able. The  fifth  anas,  above,  with 
the  fourth,  and,  below,  with  the 
sixth ; the  latter  pierces  the  sacro- 
sciatic  ligament  to  terminate  hy 
three  cutaneous  branches  upon  the 
coccyx. 

It  will  be  seen  from  the  preced- 
ing description,  that  the  anterior  branches  of  the  spinal 
nerves  with  the  exception  of  the  sub-occipital  and  a few 
sacr  al  filaments  go  to  form  the  various  plexuses ; 1 , 
cervical;  2,  brachial;  3,  intercostal  (these  do  not 
form  a plexus);  4,  lumbar;  6,  sacral;  whilst  the 
posterior  are  lost  in  the  lumbar  mass  of  muscles,  with 
communicating  branches  from  the  plexuses. 

SYMPATHETIC  SYSTEM. 

The  muscular  tissue  of  the  heart  and  digestive  canal, 
the  genital  and  urinary  passages,  the  arteries,  espe- 
cially those  of  the  trunk,  are  supplied  by  this  system  ; 
brs.  are  also  sent  to  the  organs  of  sense.  The  veins, 
lymphatic  vessels,  and  glands,  and  serous  membranes, 

* Fig.  77. — Diagram  to  show  the  distribution  of  the  plantar 
nerves. — 1,  the  posterior  tibial  nerve,  bifurcating  into,  2.  the 
internal  plantar  nerve,  and,  3,  the  external  plantar  nerve. 
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receive  none  from  it.  The  system  consists  of,  1,  the 
giinglia  of  the  sympathetic;  2,  detached  ganglia  in 
the  head,  chest,  a;nd  abdomen;  3,  nervous  plexuses, 
derived  from  them.  The  ganglia,  although  they 
derive  their  energy  solely  from  the  cerebro-spinal 
system,  are,  to  a certain  extent,  independent  sources 
of  nervous  power,  which,  by  means  of  their  plexuses, 
is  developed  in  such  combinations  as  are  suited  to  the 
associated  functions  they  are  designed  to  regulate. 
The  SYMPATHETIC  NERVE  consists  of  three  cervical, 
twelve  dorsal,  four  lumbar,  and  four  sacral  ganglia, 
extending  in  a chain  from  the  first  cerv.  to  the  last  sac, 
vert,  and  connected  by  a nervous  cord.  They  com- 
mun.  by  1,  ext.  hr.,  one  in  the  cervical,  two  in  the 
other  regions  with  the  several  spinal  pairs ; 2,  by 
ascend,  and  descend,  hr.  with  the  gang,  next  above 
and  below ; 3,  they  send  intern,  hr.  principally  to 

attend  the  arteries ; and  4,  a visceral,  or  splanchnic 
set.  Arterial  br.  ; a,  nervi  molles ; from  the  first 
cerv.  gang,  to  accomp.  the  ext.  caret,  and  its  br. 
forming  plexus,  named  from  them,  as  thyroid,  lingual, 
meningeal,  &c. ; b,  nerv.  vertehralis,  from  the  last 
cerv.  gang,  accomp.  the  vert.  art.  and  its  br.  (The 
int.  caret,  and  br.  are  supplied  by  the  cavern,  plexus) ; 
c,  fil.  to  the  subc.  art.  and  its  prim.  br.  and  to  the 
brach.  plex.  ; d,  aortic  fil.  from  the  dorsal  gang,  to 
accomp.  each  interc.  art. ; e,  lumhar  aortic  hr.  The 
remaining  vessels  in  the  neck,  thorax,  and  abdomen, 
are  attended  by  fil.  from  the  vagus,  cardiac  gang,  and 
semil.  gang.  Visceral  fil.  a,  pharyngeal,  to  the 
plexus ; b,  laryngeal,  joins  the  sup.  laryng.  n.  ; c. 
cardiac  nerves,  three  on  the  right,  sometimes  but  two 
on  the  left ; arise  from  the  three  cerv.  ganglia,  and 
descend  in  the  thorax,  where  they  are  joined  by  card, 
br.  of  the  vagus  and  the  recur,  n. ; term,  in  the  card, 
gang,  and  plexus;  A.  splanchnic  nerves,  two  in  number  ; 
the  sup.  from  sixth,  seventh,  eighth,  and  tenth  thoracic 
gang.;  the  inf.  from  the  eleventh  and  twelfth  gang. 
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The  former  joins  the  semilunar  gang.,  the  latter  the 
renal  plexus ; e,  sphanchnic  hr.  from  the  lumbar  gang, 
to  the  lumbar  aortic,  and  inf.  mesent.  plexus. 

Cerebral  Ganglia,  a,  lentic.  gang.  sit.  between 
the  ext.  rectus  and  opt.  n. ; post,  hr.;  1,  fil.  or  long 
root,  from  the  nasal  n. ; 2,  a fil.  short  root,  from  infi 
br.  of  the  third  pr.;  3,  fil.  to  the  caver,  plex.  ant.  hr.  ; 
sup.  and  inf.  ciliary  fil.  (two  cil.  br.  come  from  the 
nasal),  b,  Meckel's  gang. ; sit.  pteryg.-max.  fissure  ; 
post.  hr.  1.  Vidian  nerve;  int.  hr.  2,  naso-pal.  ii.;  de- 
scending hr.  3,  post.  pal.  n.;  4,  Jil.  to  carot.  plex. ; 5, 
fil.  to  super,  max.  n. ; c.  otic  gang.  (Arnold)  ; sit. 
inner  side  of  inf.  max.  n.  immediately  below  the  for. 
oval.  Bam.  1,  long  root,  which  is  the  middle  fil.  or 
Jacobson’s  n. ; 2,  short  root,  to  the  inf.  max.  n. ; 3, 
fil.  to  lax.  tymp.  m. ; 4,  fil.  to  auric. -temp.  n. 

Cardiac  Gang,  and  Plexus;  sit.  under  the  aortic 
arch,  and  between  it  and  the  trachea.  Comp,  cardiac 
nerves  and  card.  br.  of  the  vagus  and  recurrt.  Bam.  ; 
fil.  to  form  the  ant.  and  post,  corou.  plex. 

Semilunar  Gang,  and  sdar  plexus;  sit.  on  the 
cceliac  axis ; the  ganglion  on  each  side  rec.  the  grt. 
splan.  n. ; the  plexus  rec.  br.  from  the  sm.  splan.  n. ; 
and  right  vagus  ; sometimes  the  right  phrenic. 

The  br.  of  the  solar  plexus  accompany  the  neigh- 
bouring art.  and  branches,  forming  plexuses,  which 
are  named  from  them  : the  hepatic,  splenic,  and  gas- 
tric plex.,  coramun.  with  the  vagus.  The  sup.  mesen- 
teric plex.  also  receives  post.  fil.  from  the  lumbar  gang. 
The  renal  plex.  rec.  the  lesser  splanch.  nerves,  and 
forms  the  spermatic,  or  ovarian  plexus.  The  inf. 
mesent.  plex.  rec.  fil.  from  the  lumbar  gang,  and  the 
hmmorr.  plex.  &c.  The  hypogastric  plextts  is  sit.  on 
each  side  of  the  rectum  ; it  is  comji.  of  lumbar  and 
sacral  fil.,  and  supplies  the  rectum,  bladder,  uterus, 
vagina,  and  testicles. 

The  pharyngeal  plexus  is  sit.  on  the  side  of  the 
pharynx;  it  is  comp,  of  fil.  from  (he  vagus,  glosso-ph. 
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and  sympathetic.  The  pulmon.  plexus,  ant.  (smaller) 
and  post,  (larger),  are  comp,  principally  of  the  vagus ; 
it  rec.  hr.  from  the  syinpath. ; ram.  to  the  bronchial 
tubes.  (Esophageal  plexus,  comp,  principally  of  the 
right  and  left  vagus. 

The  sup.  cerv.  gang,  comraun.  with  the  cereb. 
nerves ; 1 , by  a carot.  fil,  which  forms  the  caret, 
plexus,  and  joins  the  cavernous  plexus ; it  receives  a 
lil.  from  the  Vidian  and  Jacobson’s  n.,  and  sends  fil. 
to  the  sixth  pr.  of  n.  (The  cavern,  plex.  rec.  fil.  from 
the  third,  fifth,  and  sixth  prs.  and  lent.  gang.  ; sends 
fil.  along  the  hr.  of  the  int.  carotid.)  2,  by  fil.,  which 
coramun.  at  the  base  of  the  skull,  with  the  glosso-phar., 
vagus,  hypoglossal,  and  facial  nerves.  The  last  sacral 
gang,  is  situated  on  the  front  of  the  lower  extremity 
of  the  sacrum  (impar.)  branches  from  it  descend  to 
the  anus. 

Although  the  sympathetic  nerve  is  here  described  as 
proceeding  from  the  spinal  nerves,  it  may  be  more 
proper  to  regard  it  as  a distinct  nervous  system,  which 
communicates  by  filaments  with  the  spinal  and  cere- 
bral nerves.  Its  filaments  preside  over  the  functions 
of  organic  life,  and  act  independently  of  the  will.  It 
is  highly  probable  that  the  nervous  influence  with 
%\hich  the  sympathetic  nerve  is  endowed  proceeds 
from  the  cerebro-spinal  axis,  which  must  be  regarded 
as  the  great  centre  of  the  nervous  system,  its  filaments 
are  essentially  composed  of  motor  power,  but  its  sym- 
pathetic influence  on  all  functions  of  organic  life,  and 
the  great  sensibility  which  these  exhibit  in  the  diseased 
state,  show  that  the  sensory  filaments  are  sufficiently 
abundant. 
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CHAPTER  IX. 

OP  THE  BONE8,  LIGAMENTS,  AND  JOINTS. 

The  Bones  of  the  Head 

are  divided  into  those  of  the  cranium  and  face. 

The  cranial  hones  are  eiglit  in  number— viz.,  one 
frontal,  twp  parietal,  one  occipital,  two  temporal/ one 
sphenoid,  and  one  ethmoid. 

Fkontal.  - /S7<.  upper  and  ant.  part  of  skull.  Ant. 
surface  convex,  is  slightly  depressed  on  the  mesial 
Hue,  indicating  the  union  of  the  two  pieces  of  which 

Fig.  78.*  • 


a 


this  bone  consists  in  the  young  subject,  on  each  si.Ie 
of  this  the  bone  is  convex,  and  covered  superiorly  by 

* Fig.  78. — Frontal  bone,  cerebral  aspect.— o,  denticnlations 
of  the  coronal  suture ; b,  groove  for  the  commencement  of  tlie 
superior  iongitudinal  sinus  ; c,  depressions  corresponding  to  the 
frontal  protuberances ; e,f,  crest  and  external  angular  process 
of  the  frontal  bone;  d,  orbitar  plates,  or  processes;  o,  points  to 
the  ethmoidal  aspect  of  the  bone,  the  nasal  spine,  and  apertures 
leading  to  the  frontal  sinuses. 
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the  scalp,  inferiorly  it  is  irregularly  concave,  and 
immediately  beneath  again  convex,  opposite  the  frontal 
sinus,  laterally,  is  a concavity  forming  part  of  the  tem- 
Mral  fossas,  bounded  above  by  the  temporal  ridge. 
^ost.  surface,  concave,  lodges  the  ant.  lobes  of  the 
brain  ; on  the  mesial  line  is  a projecting  spine,  which 
divides  as  if  passes  upwards  into  two,  leaving  a depres- 
sion ; the  former  gives  attachment  to  the  falx  cerebri, 
the  latter  lodges  the  commencement  of  the  sup.  longi- 
tudinal sinus. 

Inferior  surface  presents  the  orbital  plate,  this  is 
concave  beneath  and' forms  the  roof  of  the  orbit  in 
i'ront,  and  to  the  outer  side  is  a deep  depression  for  the 
lachrymal  gland,  and  internally  a slight  depression  for 
the  pulley  of  the  sup.' oblique  muse,  irregularly  convex 
above,  it  supports  the  ant.  lobes  of  the  brain. 

The  circumference  of  the  frontal  bone  presents  a 
slight  projection  in  the  centre  ; from  this  passing  out- 
wards, it  forms  the  coronal  suture  with  the  parietal 
bone ; beneath  this,  it  articulates  with  the  ant.  inf. 
angle  of  the  parietal,  and  anteriorly  terminates  in  the 
ext.  angular  process  which  artic.  with  the  malar  bone; 
passing  inwards  from  this  are,  the  superciliary  arch, 
notched  near  its  inner  ext.  by  the  superciliary  notch, 
sometimes  a foramen,  the  int.  angular  process  for 
artic.  with  the  os  nasi,  and  on  the  mesial  line  the 
nasal  spine,  to  support  in  front  the  nasal  bones  and  pos- 
teriorly artic.  with  the  nasal  lamella  of  the  ethmoid ; 
the  posterior  edge  of  the  orbital  plate  artic.  posteriorly 
with  the  lesser  wing  of  the  sphenoid,  internally  with 
the  orbital  plate  of  the  ethmoid,  and  more  anteriorly 
with  the  os  unguis.  The  foramina  are  nine — -viz.,  with 
the  ethmoid^  one,  foramen  caecum,  and  four,  two  ante- 
rior, and  two  posterior  int.  orbital ; two  superciliary  or 
supra-orbital,  two  frontal  sinuses.  It  articulates  with 
four  bones  of  the  cranium  ; two  parietal,  sphenoid, 
and  ethmoid,  and  eight  hones  of  the  face,  nasal,  sup. 
maxil.,  lachrymal,  and  malar.  The  frontal  sinuses 
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exist  in  tbe  anterior  and  inner  part,  and  extend  back- 
wards into  tbe  orbital  plates. 

Parietal. — Sit.  Superior  and  lateral  part  of  cra- 
nium. External  surface  convex,  presents  in  centre 
parietal  eminence  ; below  (bis  a rough  surface,  a little 
flattened  to  form  part  of  tbe  temporal  fossas  above,  and 
tbe  squamous  sutui’es  with  tbe  temporal  bone  beneath. 
Inner  surface,  irregularly  concave,  is  marked  by  the 
convolutions  of  the  brain,  and  anteriorly  by  the 
branches  of  the  mid.  meningeal  art.  Circumference. 
The  upper  edge  forms  with  tbe  opposite  bone  the 
sagittal  suture,  it  is  grooved  internally  for  the  sup. 
longitudinal  sinus ; the  anterior  forms  with  the  frontal 
the  coronal  suture ; the  posterior  joins  the  occipital 
to  form  the  lambdoid  suture ; the  inferior,  arched,  is 
overlapped  by  the  squamous  portion  of  the  temp,  bone 
forming  the  squamous  suture.  The  ant.  inf.  ang'e, 
prolonged  downwards  to  arlic.  with  the  sphenoid,  is 

Fig.  79.* 


• Fig.  79.— Left  parietal  bone,  eerebral  surface  or  aspect.—  ] 
a,  superior  or  parietal  margin ; 6,  anterior,  or  frontal ; c,  pos-  1 
terior,  or  occipital ; b,  f,  temporal ; g,  sphenoidal ; d,  d,  e,  k 
grooves  for  lodging  branches  of  the  middle  meningeal  arteries. 


OCCmTAX  BONE. 


257 


grooved  internally  by  the  middle  art.  of  the  dura 
mater ; the  post.  inf.  angle  obtuse,  joins  the  mastoid 
part  of  the  temp. , and  is  grooved  by  the  lateral  sinus, 
The  parietal  artic.-  with  five  bones,  frontal,  sphenoid, 
temporal,  occipital  and  the  opposite  parietal. 

Occipital. — Sit.  post.  inf.  part  of  cranium.  Ext. 
and  post,  surface  irregularly  convex,  smooth  above,  is 
covered  by  the  scalp  ; it  is  separated  from  the  inferior 
portion  by  the  central  protuberance,  to  which  is 
attached  the  lig.  nuchse,  and  on  each  side  by  tbe  supe- 
rior transverse  ridge,  for  the  attachment  of  the  occi- 
pito-frontalis  and  trapezius  muscles  ; beneath  this,  the 
bone  forms  a part  of  the  base  of  the  skull,  it  presents 
a rough  surface  for  the  insertion  of  the  complexus  and 
splenius  capitis,  then  the  inferior  transverse  ridge  and 


Fig.  80.* 
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another  rough  surface  for  the  insertion  of  the  recti 
postici  and  sup.  oblique ; on  the  mesial  line  is  a rough 
spine  for  the  attachment  of  the  lig.  nuchae ; more  in 
front  is  the  foramen  magnum,  oval  m shape ; it  trans- 
mits the  spinal  marrow  and  its  membranes,  vertebral 
arteries,  and  spinal  accessory  nerves ; in  front  of  this 
is  the  basilar  process,  which  passes  upwards  and  for- 
wards, and  joins  the  body  of  the  sphenoid ; its  superior 
surface,  concave,  receives  the  pons  Varolii;  the  infe- 
rior, slightly  convex,  gives  insertion  to  the  recti  cap. 
antic,  muse,  posteriorly,  and  anteriorly  forms  the  roof 
of  the  pharynx.  On  the  under  and  lateral  ant.  part 
of  the  foramen  magnum  are  the  condyles,  convex,  and 


Fig.  81.* 


* Fig.  81.— Occipital  bone,  cerebral  and  cerebellar  aspect. — 
h serrated  edge  of  the  bone:  the  letter  points  also  to  the 
superior  occipital  fossa;  i,  internal  occipital  protuberance;  », 
superior  occipital  fossa  of  the  left  side ; k,  lower  portion  of  the 
vertical  crest  near  to  where  it  bifurcates ; a,  foramen  magnum 
occipitale ; b,  commencement  of  the  basilar  process ; /,  1.  basilar 
process ; e,  jugular  process ; c,  anterior  condyloid  loramen ; d, 
edge  of  the  foramen  magnum. 
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placed  obliquely  to  artic.  with  the  atlas  ; in  front  of 
each  is  the  ant.  condyloid  foramen,  for  the  exit  of  the 
ninth  nerve  ; and  behind,  the  post,  condyloid  foramen 
for  entrance  of  a small  vein  ; to  the  outer  side  is  the 
jugular  process,  bounding  the  foramen  lacerum  posti- 
cus, and  giving  insertion  to  the  rectus  cap.  lateralis. 

Internal  surface,  irregularly  concave,  is  divided  into 
four  fossae  by  a crucial  ridge ; the  superior  fossae  lodge 
the  post,  lobes  of  the  cerebrum  ; and  the  inferior,  the 
lateral  lobes  of  the  cerebellum  ; the  transverse  portion 
of  the  ridge  gives  attachment  to  the  tentorium,  and  is 
grooved  for  the  lateral  sinuses ; the  superior  portion 
of  the  vertical  ridge  gives  attachment  to  the  falx 
cerebri,  the  inf.  to  the  falx  cerebelli ; in  the  centre  is 
the  int.  occip.  protuberance  corresponding  to  the  tor- 
cular  Herophili,  in  front  is  the  inner  opening  of  the 
foramen  magnum,  smooth  and  larger  than  the  external. 

Circumference. — The  superior  pointed  extremity, 
and  from  this,  outwards  to  a projecting  spine,  articu- 
lates with  the  parietal,  forming  the  lambdoid  suture, 
in  front  of  this  it  joins  the  temporal,  and  stilt  more 
anteriorly  the  body  of  the  sphenoid.  This  bone  artic. 
with  six  bones — two  parietal,  two  temp.,  sphenoid  and 
atlas.  Its  foramina  are  the  ant.  and  post,  condyloid, 
and  the  foramina  lacera  postica,  in  basi  cranii ; these 
latter  are  completed  by  the  petrous  bone,  and  transmit 
the  int.  jug.  vein,  the  eight  pair  of  nerves,  and  some 
small  meningeal  arteries. 

Tejipokal. — Sit.  lateral,  middle,  and  inferior  part  of 
skull,  irregular  in  shape,  each  is  divided  into  three 
portions  ; the  squamous,  mastoid,  and  petrous.  The 
squamous  is  thin  and  overlaps  the  parietal.  Ext.  sur- 
face, convex  behind,  concave  in  front,  forms  part  of 
the  temp,  fossae,  from  near  its  anterior  part  the  zygo- 
matic process  runs  forwards,  and  terminates  in  a suture, 
which  j oins  the  malar,  to  complete  the  zygoma ; this 
presents  behind  its  root  the  meatus  auditorius  ex- 
ternus,  and  on  its  lower  margin  a projection  for  the 
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attachment  of  the  ext.  lat.  lig.  of  the  lower  jaw ; inter- 
nal to  this  is  the  glenoid  cavity,  divided  into  two  by  the 
Glasserian  fissure,  which  transmits  the  chorda  tymnani, 
and  the  tendon  of  the  levator  tympani ; behind  the 
fissure,  the  cavity  contains  a portion  of  the  parotid 
gland ; in  front  is  the  articular  concave  surface  for  the 
condyle  of  the  lower  jaw,  in  front  of  this  is  the  trans- 
verse root  of  the  zygoma  convex  to  complete  the  tem- 
poro-maxillary  artic. 

The  squamous  plate  is  marked  internally  by  the  con- 
volutions of  the  brain  and  small  meningeal  vessels. 

Tbe  mastoid  portion  occupies  the  post,  part  of  the 
temp.  ; ext.  surface  convex,  presents  the  mastoid  pro- 
cess for  the  insertion  of  the  sterno-  and  trachelo-mas- 
toideus,  internally  it  is  grooved  by  the  lateral  sinus, 


Fig.  82.* 


Fig.  82.— Temporal  bone,  right  side,  eerebral  aspect ; c,  e, 
squamous  suture  and  upper  margin  of  the  squamous  plate ; 
a,  6,  e,  inner  surface  of  the  plate  ; sulci  for  arteries  are  spread 
over  it  at  some  points;  d,  zygomatic  process;  «,  petrous  portion 
of  the  bone;  p,  meatus  internus;  aqueducts  of  Cotunmus  ; *, 
groove  for  the  lateral  sinus;  n,  vaginal  process;  k,  styloid 
process. 
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its  interior  is  cellular.  Internal  to  the  mastoid  process, 
and  in  the  base  of  the  skull,  is  the  digastric  groove  for 
the  origin  of  the  digastric  muscle. 

petrous pwtion  runs  forwards  and  inwards  from 
the  preceding  portions  ; triangular  in  shape,  its  base  is 
attached  to  them,  its  apex  is  free.  Inferior  surface, 
in  front  of  the  foramen  lacerum  posterius  is  the  aque- 
duct of  the  cochlea,  a small  foramen  leading  into  the 
cochlea ; external  to  this  is  the  styloid  process  for  the 
attachment  of  the  styloid  muscles  and  ligaments  ; post, 
and  ext.  to  this  is  the  stylo-mastoid  foramen  for  the 
exit  of  the  portio  dura ; in  front  and  int.  to  the  sty- 
loid process  is  the  carotid  foramen,  leading  to  the 
carotid  canal,  and  in  front  of  this  is  a rough  surface, 
to  which  are  attached  the  muscles  of  the  velum  and 
palate. 

Superior  surface,  irregular,  forms  part  of  the  middle 
fossa  of  the  cranium  ; in  front  is  a groove  for  the  Gas- 
serian ganglion ; behind  this  a slit-like  aperture,  the 
hiatus  Fallopii,  through  which  the  Vidian  nerve  passes 
to  the  aqueduct  of  Fallopius,  and  a convex  surface 
formed  by  the  superior  semicircular  canal.  This  sur- 
face is  separated  from  the  posterior  by  a thru  edge, 
grooved  by  the  sup.  petrous  sinus,  and  giving  attach- 
ment to  the  tent,  cerebelli.  Posterior  surface,  nearly 
flat,  presents  the  meatus  auditorius  internus,  for  the 
exit  of  the  seventh  pair  of  nerves ; behind  this  is  a 
slit-like  aperture,  which  leads  to  the  aqueduct  of  the 
vestibule.  The  petrous  bone  contains  the  internal  ear. 

Circumference. — The  squamous  plate  articulates  in 
front  with  the  sphenoid  ; above,  it  overlaps  the  parie- 
tal, and  thus  forms  the  squamous  suture  ; behind  this, 
the  mastoid  portion  articulates  with  the  post.  inf. 
angle  of  the  parietal,  then  with  the  occipital ; in  front 
of  this  the  petrous  bone  articulates  with  the  side  of 
the  basilar  process,  forming  the  foram.  lacer.  posterius, 
in  front  with  the  body  of  the  sphenoid,  forming  the 
foram.  lac.  anticus,  and  then  with  the  spine  of  this 
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bone ; the  temp,  articulates  with  five  bones,  (lie  parie- 
tal, sphenoid,  occipital,  malar,  and  inf.  maxillary. 

_ Sphenoid.  Sit.  In  the  centre,  base,  and  lateral  por- 
tions of  the  skull.  It  is  divided  into  a body,  wings, 
and  processes. 

The  body  is  in  the  centre,  from  it  anteriorly  projects 
on  the  mesial  line  the  azygos  process  to  artic.  with  the 
nasal  lamella  of  the  ethmoid  above,  and  the  vomer 
beneath,  on  each  side  of  which  is  the  opening  into  the 
sphenoidal  ^ sinus,  partially  closed  by  the  bones  of 
llertin,  on  its  superior  surface  is  the  sella  turcica,  a 


Fiff.  83*. 


deep  fossa  for  the  reception  of  the  pituitary  gland, 
bounded  in  front  by  the  ant.,  and  behind  by  the  post, 
clinoid  processes,  for  the  attachment  of  the  edges  of 
the  tentorium  cerebelli.  In  front  is  the  olivary  process 
for  the  lodgment  of  the  commissure  of  the  optic  nerve, 
behind  is  the  clivus  which  joins  the  basilar  process. 
At  each  side  of  the  olivary  process  is  the  optic  foramen 
for  the  exit  of  the  optic  nerve  and  ophthalmic  art., 
and  still  more  exteriorly  a thin  plate  of  bone,  the  lesser 

* Fig.  83.— Sphenoid  bone,  cerebral  bone. — a,  the  crest;  6, 
smaller  wings,  or  wings  of  Ingrassias;  d,  e,  larger  wings;  c, 
optic  foramen ; k,  foramen  lacerum  sphenoidale ; g,  corresponds 
to  the  position  of  the  cavernous  sinus ; •,  the  sella  turcica,  or 
pituitary  fossa ; h,  foramen  rotundum  ; foramen  ovale ; «i,  spine 
and  foramen  spinosum.  The  figures  have  been  plac^  only  on 
one  side  of  the  bone  and  on  the  mesial  portion. 
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wirig  of  the  sphen'oid,  or  loing  of  Ingrassiua,  wliich 
artic.  by  its  ant.  edge  with  the  orbital  plate  of  the 
frontal. 

The  great  wing  proceeds  from  the  side  of  the  body 
outwards,  forwards,  and  upwards,  its  anterior  surface 
forms  the  orbital  plate,  and  is  found  in  the  outer  wall 
of  the  orbit,  the  internal  concave  forms  part  of  the 
middle  fossa  of  the  cranium,  the  eosternal  concave  is 
divided  into  two  by  a crest,  the  superior  portion  forms 
part  of  the  temporal  fossa,  the  inferior  part  of  the 
zygomatic  fossa.  From  the  back  of  the  great  wing 
proceeds  the  spinom  process,  which  is  received  into  a 


Fig.  8t.* 


retreating  angle  between  the  squamous  and  petrous 
bones  ; in  it  is  the  spinous  foramen  for  the  passage  of 
the  mid.  art.  of  the  dura  mater,  and  from  it  descends 
styloid  process,  to  which  is  attached  the  int.  lat. 
lig.  of  the  lower  jaw  ; ant.  to  this  is  the /oro?new  ovale 
for  the  exit  of  the  inf.  maxillary  nerve,  and  still  more 
anteriorly,  the  foramen  rotundvm  for  the  exit  of  the 
sup.  maxillary  neiwe.  Between  the  wings  is  the 
foramen  lacerum  orhitale,  sometimes  closed  exteriorly 

* Fig.  84. — Sphenoidal  bone,  orbito-nasal  aspect. — i,  elinoid 
processes;  b,  smaller  wings;  foramen  lacerum  sphenoidale;  e, 
orbitar  plates,  or  processes  placed  between  the,  h,  foramen 
rotundum  and  anterior  opening  of  the  Vidian  canal  ■ « the 
rostrum : I,  m,  portion  of  the  larger  wings  ; n,  outer  lamina,  o 
inner  lamina  of  the  pterygoid  process  of  the  right  side.  ’ 


264 


ETHMOID  BONE. 


by  the  fronlal,  which  transmits  the  third,  fourth,  first 
division  of  the  fifth  and  sixth  nerves,  some  sympathetic 
filaments,  one  head  of  the  ext.  rectus,  and  the  oph- 
thalmic vein.  From  the  junction  between  the  b^y 
and  great  wing  descends  the  pterygoid  process,  this 
soon  divides  into  two  plates,  the  int.  and  ext.  ptery- 
goid, separated  by  a deep  fossa  posteriorly,  but 
united  anteriorly ; the  int.  plate  bounds  the  posterior 
nares,  on  its  outer  side,  and  terminates  inl'eriorly  in  a 
hook-like  process,  round  which  the  tendon  of  the  tensor 
palati  plays ; the  ext.  plate  gives  attachment  on  its 
outer  surface  to  the  ext.  pterygoid  muscle,  and  on  its 
inner  to  the  int.  pterygoid ; at  its  root  is  the  fossa 
navicularis  for  the  origin  of  the  tensor  palati,  and 
above  this  the  Vidian  canal ; inferiorly  these  plates 
leave  an  angle  into  which  the  palate  bone  is  received. 

The  sphenoid  artic.  with  all  the  bones  of  the  cra- 
nium, and  five  of  the  face,  two  malar,  two  palate,  and 
the  vomer.  The  processes  are  twenty-six,  four  clinoid, 
one  olivary,  one  ethmoidal,  four  wings,  two  spongy,  or 
bones  of  Berlin,  two  temporal,  two  orbital,  two  spi- 
nous, two  styloid,  two  hamular,  and  four  pterygoid. 
The  foramina  are  fourteen  proper  and  eight  common. 
The  proper  are,  two  optic,  two  lacerated  orbitals,  two 
round,  two  oval,  two  spinous,  two  Vidian,  and  two 
sinuses.  The  common  are  two  foramina  lacera  antica, 
two  spheno-maxillary  fissures,  two  spheno-palatine, 
and  two  posterior  palatine  canals. 

The  hones  of  Bertin,  or  spongy  plates  of  the  sphe- 
noid, are  two  triangular  plates,  which  assist  in  closing 
up  the  sphenoid  sinuses  in  front. 

Ethmoid.  Sit,  in  the  anterior  part  of  the  cra- 
nium, between  the  orbits,  and  forming  the  roof  of  the 
nasal  cavities ; of  a cuboid  shape,  it  consists  of  a trans- 
verse and  vertical  plate  and  two  lateral  masses  ; sup^ 
rior  surface,  on  this  is  seen  the  transverse  or  cribri- 
form plate,  perforated  by  numerous  foramina  for  the 
exit  of  the  olfactory  nerves,  two  of  these  nearest  the 
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centre  transmit  the  nasal  nerve,  in  the  centre  is  the 
crista  gaJli,  for  the  attachment  of  the  falx  cerehri ; 
this  is  continued  downwards  forming  the  vertical  plate, 
the  lower  portion,  the  larger,  is  the  nasal  lamella,  it 
forms  part  of  the  septum  narium,  and  articulates  with 
the  nasal  spine  of  the  frontal,  nasal  bones,  triangular 
cartilage,  vomer  and  sphenoid  hone ; the  lateral  masses 
are  composed  of  delicate  cells  in  the  centre,  the  spongy 
bones  internally,  and  the  orbital  plates  externally  ; the 
spongy  hones,  the  superior  and  middle,  are  separated  by 
the  superior  meatus  ; of  the  cells,  the  posterior  are  the 
smaller,  and  open  into  the  superior  meatus,  the  anterior 
open  into  the  middle  meatus.  The  orbital  plate  is 
quadrilateral,  and  forms  part  of  the  inner  wall  of  the 
orbit,  its  upper  edge  artic.  with  the  frontal,  and  here 
forms  the  internal  orbital  foramina,  the  lower  edge 
artic.  with  the  sup.  maxillary  and  palate,  in  front  with 
the  os  unguis,  and  behind  with  the  sphenoid.  The 

Fig.  86.*  Fig.  86.t 
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etliraoid  artic.  with  two  bones  of  the  cranium,  the 
frontal  and  sphenoid,  and  eleven  of  the  face,  the  nasal, 
superior  maxillary,  os  unguis,  palate,  inferior  spongy, 
and  vomer. 

The  principal  sutures  uniting  the  bones  of  the  head 
are  the  coronal,  sagittal,  lambdoidal.,  squamous,  and 
additamenta  suturce  lambdoidalis,  and  squamosce. 


are  fourteen  in  number — viz.,  two  malar,  two  sup. 
maxillary,  two  lachrymal,  two  nasal,  two  palatine, 
two  spongy,  one  vomer,  and  one  inferior  maxillary. 

Malar.  Sit.  upper  and  outer  part  of  cheek.  Irre- 
gularly quadrilateral.  JSxt.  surface,  convex,  presents 
a few  small  holes, for  the  passage  of  vessels  and  nerves  ; 


in  the  zygomatic  process,  which  joins  that  from  the 
temporal  to  form  the  zygoma;  from  it  arises  the 
masseter  muscle. 

Sdper.  maxillary.  Sit.  central  part  of  face. 
Very  irregular ; it  is  composed  of  a body  and  pro- 
cesses. The  body,  concave  anteriorly,  presents  the 
iiifra%orbital  foramen;  at  the  upper  and  outer  part  of 
this  is  a rough  surface  to  artic.  with  the  malar ; 6e- 

• Fig.  87. — Eight  malar  bone,  internal  aspect. — a,  frontal 
angle ; b,  orbitar  process,  or  aspect ; c,  c,  malar  foramina ; d, 
maxillary  process;  h,  external  edge;  /,  zygomatic  angle  and 
process,  where  it  joins  the  zygomatic  process  of  the  temporal 
bone ; g,  posterior  concave  smooth  surface ; e,  lower  edge  of  the 
bone. 
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swjg.  it  is  prolonged  upwards  to  join 
the  frontal,  and  form  the  outer  edge 
of  the  orbit;  internally  it  joins  the 
superior  maxillary ; between  these 
it  forms  part  of  the  lower  margin 
of  the  orbit;  behind,  the  malar  is 
concave,  and  forms  part  of  the 
temporal  fossa,  and  superiorly,  con- 
cave, to  form  the  orbital  plate.  The 
lower  edge  of  the  malar  terminates 


STJPEBIOa  MAXILLARY  BOKE 


267 


hind,  the  bone  is  convex,  and  articulates  -with  the 
palate  ; internally  it  forms  the  outer  wall  of  the  nasal 
cavity,  and  here  presents  the  opening  into  the  antruni, 
nearly  closed  by  the  inf.  spongy  bone ; inferiorly  is 
the  superior  alveolar  process,  and  the  palate  process, 
forming  the  floor  of  the  nose  superiorly,  and  the  root 
of  the  mouth  inferiorly.  This  terminates,  on  the 
mesial  line,  in  a thin  plate,  to  receive  with  its  fellow 


Fig.  88.* 


the  lower  margin  of  the  vomer  ; it  projects  in  front  to 
form  the  anterior  nasal  spine.  Superiorly  is  the  orbital 
plate  which  articulates  with  the  os  unguis  and  ethmoid 
internally,  the  palate  posteriorly,  and  the  malar  ex- 
ternally; behind  which  is  the  spheno-maxillary  fissure. 

* Fig.  88.— Superior  maxillary  bone,  right  side,  external  sur- 
face.— a,  frontal  process  ; b,  lachrymal  groove ; c,  orbitar  process, 
or  plate  ; d,  nasal  notch ; e,  e,  alveolar  process  and  border  ; /, 
malar  process  ; g,  infra-orbitar  foramen  ; h,  maxillary  tuberosity ; 
k,  nasal  spine. 

+ Fig.  89. — Right  maxillary  bone,  nasal  or  intenial  aspect. — 
a,  frontal  or  ascending  process  ; b,  lachrymal  groove;  c,'margin 
of  the  orbitar  process ; d,  edge  of  the  nostrils,  incisura  nasalis ; 
«,  e,  alveolar  border  and  process  ;f,  edge  of  the  antrum,  to  which 
the  inferior  turbinated  bone  is  suspended  ; i,  maxillary  tube- 
rosity, k,  nasal  spine,  anterior  palatine  groove  and  foramen  ; m, 
rongli  surface  with  which  the  corresponding  palate  bone  is  articu- 
lated. 


268 


PALATE  BONE. 


From  the  inner  and  upper  part  of  this  bone  the  nasal 
process  runs  upwards  and  inwards  to  join  the  frontal 
none ; its  anterior  edge  is  slightly  grooved  to  receive 
the  nasal  bone  and  alar  cartilage ; the  post,  is  more 
deeply  grooved  to  form  the  nas^  canal;  its  internal 
surface  forms  part  of  the  outer  wall  of  the  nose,  and 
has  attached  to  it  the  ant.  ext.  of  the  inf.  spongy  bone. 
The  body  is  hollowed  out  to  form  the  sinus  or  antrum 
Highmorianum,  which  opens  into  the  middle  meatus 
narum. 

Palate.  Sit.  at  posterior  surface  of  the  sup.  maxillary, 
between  it  and  the  pterygoid  process  of  the  sphenoid. 
Irregular,  it  consists  of  a horizontal  and  vertical  plate. 
The  horizontal  or  palate  process,  nearly  square,  is  flat 
and  rough  below  where  it  forms  the  post,  part  of  the 
palate,  smooth  and  concave  above  to  form  the  floor  of 


* Fig.  90.— Palate  bone  of  the  right  side,  external  aspect.— a, 
orbital  process : 6,  pellicle  and  spheno-palatine  foramen ; c, 
sphenoidal  process;  d,  anterior  edge  of  the  vertical  portion  of 
the  bone ; e,  angle  of  junction  with,  y,  the  palatal  process ; A,  r, 
the  pyramidal  process. 

t fig.  91.— Right  palate  bone,  inner  or  nasal  aspect.— o,  orbital 
process ; b.  pedicle  and  spheno-palatine  foramen ; c,  sphenoidal 
process;  d,  crista  turbinalis  inferior;  *,  the  angle  of  junction 
between  the  vertical  plate  and  the  horizontal ; /,  palatal  proccM, 
palatal  edge  ; /,  guttural  edge  of  this  process;  g,  k,  pyramidal 
process  marked  by  three  grooves. 
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the  nose ; ihe  posterior  edge  is  thin,  and  gives  attach- 
ment to  the  velum  ; its  anterior  is  rough,  and  articu- 
lates with  the  superior  maxillary ; internally  it  artic. 
with  its  fellow,  and  receives  in  a groove  thus  formed 
the  vomer. 

The  vertical  plate,  or  nasal  process,  ascends  from 
the  preceding,  and  terminates  superiorly  in  two  pro- 
cesses ; the  ant.  or  orbital  process  forms  the  posterior 
angle  of  the  floor  of  the  orbit,  the  post,  artic.  with  the 
body  and  spongy  plate  of  the  sphenoid ; the  int.  sur- 
face is  concave,  and  forms  the  outer  wall  of  the  nasal 
cavity ; it  is  divided  by  a horizontal  ridge,  which  gives 
attachment  to  the  inf.  spongy  bone,  the  part  above 
forms  a portion  of  the  middle  meatus,  that  below  of  the 
inf.  meatus.  The  anterior  edge  is  thin,  overlaps  the 
sup.  maxillary,  and  assists  in  closing  the  entrance  into 
the  antrum  ; the  post,  edge  joins  the  pterygoid  process. 

The  tuberosity,  or  pterygoid  process,  proceeds  back- 
wards from  the  lower  angle,  and  is  received  into  the 
interval  between  the  two  pterygoid  plates ; it  is  per- 
forated by  one  or  two  small  holes  which  lead  from  the 
palatine  canal.  Between  the  orbital  and  sphenoidal 
processes  is  a fossa,  formed  into  the  spbeno-palatine 
foramen  by  the  sphenoid,  in  which  Meckel’s  ganglion 
is  lodged. 

Fig.  92.*  Fig.  93.t  ^ 


* Fig.  92.  Inferior  or  true  turbinated  bone,  right  side,  inner 
side,  facing  the  nasal  septum. — a,  posterior  angle ; b,  anterior  • 
e,  lachiymal  process;  d,  maxillary  and  upper  edge  of  the  bone  • 
e,  inferior  or  turbinated  edge  of  the  bone.  ’ 

t Fig.  93. — Eight  turbinated  bone,  maxillary  or  external 
aspect.— o,  posterior ; 6,  anterior  angles  of  the  bone;  c,  lachrymal 
process;  d,  maxillary;  e,  inferior  margin;  curved  portion 
<book-like  process)  of  the  maxillary  process. 
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THE  NASAL  BONES. 


The  inferior  spongy  hone,  convex  internally,  con- 
cave externally,  artic.  behind  with  the  palate,  in  front 
with  the  superior  maxillary  ; from  its  upper  margin 
proceeds  upwards  a process  which  joins  a descending 
process  from  the  os  unguis  to  form  the  nasal  duct. 

The  os  unguis  is  placed  at  the  inner  and  fore  part 
of  the  orbit,  artic.  above  with  the  frontal,  below  with 
the  inf.  spongy  bone,  in  front  with  the  sup.  maxillary, 
and  behind  with  the  orbital  plate  of  the  ethmoid ; it 
completes  the  ethmoid  cells  anteriorly. 

Fig.  94.*  Fig.  95.t 


Fig.  96.J 


The  nasal  bones.  Sit.  beneath  the  nasal  process  of 
the  frontal.  Ant.  surface,  convex  above,  concave  be- 
low, is  perforated  by  one  or  two  small 
holes  for  the  escape  of  small  nerves. 
Post,  surface  concave  and  grooved  by 
the  nasal  nerves.  Sup.  edge  thick  artic. 
with  the  nasal  process  of  frontal  and 
plate  of  ethmoid.  Inf.  thin,  and  joins 
the  alar  cartilages.  Int.  edge  thick, 
rests  against  its  fellow.  Ext.  grooved, 
joins  the  nasal  process  of  sup.  maxill. 
The  nasal  process  of  frontal  and  nasal  lamella  of 
ethmoid  support  the  nasal  bones  posteriorly. 


• Fie.  94.— Os  unguis,  or  lachrymal  boue,  right  side:  orbitar 
or  outer  aspect.— a,  upper  margin  ; b.  posterior  margin;  c,  ver- 
tical ridge ; d,  inferior  margin  ; e,  anterior  margin. 

t Fig.  96. — Same  bone,  nasal,  or  inner  aspect ; a,  b,  e,  d,  desig- 
nate the  same  margins  as  in  the  preceding  6gure.  The  position 
of  the  vertical  groove  may  readily  be  recognised. 

t Fig.  96.— Nasal  bone,  right  side,  inner  aspect.— a,  superior 
b,  inferior,  c,  external,  d,  internal,  borders. 
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. Vomer  . Sit.  in  the  lower  part  of  septum  narium. 
Sup.  margin  thick,  receives  the . a:4ygos  process  of 
sphenoid.  Ant.  slightly  grooved,  receives  the  nasal 
lamina  of  ethmoid  posteriorly,  and  triangular  cartilage 


anteriorly.  Post,  separates  post,  nares.  Inf.  is  re- 
ceived in  the  gi'oove  between  sup.  maxillary  and  palate 
bones ; the  sides  are  flat,  and  covered  by  pituitary 
memb. 

Inferior  maxillary  is  divided  into  body  and  rami. 
Body,  convex  in  front,  presents  on  mesial  line  the 
symphysis,  on  the  side  of  this  is  a depression  for  the 
depressor  labii  muscles,  to  its  outer  side  the  mental 
foramen,  the  termination  of  the  inf.  dental  canal ; con- 
cave posteriorly  it  presents  on  the  mesial  line  a chain 
of  projections  ; to  the  superior  is  attached  the  frsenum 
linguae,  to  the  middle  the  genio-hyo-glossi,  and  to  the 
inferior  the  genio-hyoid  muscle  ; on  each  side  is  a de- 
pression for  the  sublingual  gland,  and  beneath  a de- 
pression for  the  digastric. 

• Fig.  97.— The  vomer,  in  profile — a,  b,  superior ; c,  anterior  ; 
d,  inferior  edges  of  the  bone ; f,  lateral  surface. 

t Fig.  98.— Vomer,  viewed  from  above.— a,  b,  upper  surface 
grooved  to  receive  the  sphenoid  crest ; c,  d,  anterior  margin  of 
the  bone. 


Fig.  97.* 


Pig.  98.t 
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niPERIOR  MAXILLA.. 


On  the  outer  surface  is  an  oblique  line  leading  to  the  .'I 
coronoid  process,  to  this  the  platysma  and  depressor 
anguli  mus.  are  attached  anteriorly,  the  buccinator 
posteriorly;  on  the  inner  side  is  a similar  line  to  which 
the  mylo-hyoid  and  superior  constrictor  are  attached ; 
beneath  this  is  a groove  for  the  roylo-hyoid  nerve,  and 
beneath  this  a depression  for  the  sub-maxillary  gland. 

Fig.  99.* 


The  rami  pass  upwards  and  backwards  from  the 
body,  with  which  they  form  the  angle;  on  the  outer 
side  of  this  is  attached  the  masseter,  on  the  inner  the 
int.  pterygoid ; above  this  is  the  inferior  dental  foramen 
leading  to  the  inf.  dental  canal,  containing  the  inf.  dental 
vessels  and  nerves  ; its  lower  margin  gives  attachment 
to  the  int.  maxillary  lig. 

The  ramus  terminates  above  in  two  processes,  the 

* Fig.  99. — Lower  maxillary  bone,  viewed  from  below. — a,  left 
condyle;  b,  incisura  sigmoidea;  c.  left  coronoid  process;  e, 
parotid  margin ; f,  the  angle ; d,  inner  and  posterior  opening  of 
the  inferior  dental  canal ; g,  the  base,  inferior  margin ; A,  sym- 
physis menti ; t,  the  spines,  called  genoid,  are  a little  above  the 
letters  % and  h ; k,  the  alveolar  proeess ; n,  ts,  inner  surface  of  the 
right  side  of  the  body  of  the  bone ; I,  tbe  ^sterior  opening  of 
the  superior  dental  canal  of  the  right  side. 
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coronoid  and  condyloid,  separated  by  the  sigmoid  notch. 
The  coronoid,  pointed,  gives  attachment  to  the  tem- 
poral mus.  The  condyloid,  obtuse,  forms  the  temporo- 
maxillary  articulation ; it  is  oblong  transversely,  and 
is  directed  backwards  and  inwards ; beneath  it  is  the 
neck,  and  on  the  outer  side  a tubercle  for  the  attach- 
ment of  the  ext.  lat.  lig. 

THE  CRANIUM  IN  GENERAL. 

OF  THE  CONFORMATION  OF  THE  CRANIUM, 

Outer  surface  of  the  Cranium. — Viewed  from  with- 
out, the  cranium  in  general  presents  the  form  of  a 
pretty  regular  ovoid,  of  which  the  small  extremity  is 
anterior,  and,  in  the  adult,  commonly  bears  the  same 
proportion  to  the  large  extremity  as  thirty  to  thirty - 
one  ; it  is  flattened  on  the  sides  in  the  region  of  the 
temples,  and  below,  towards  its  base ; over  the  rest  of 
it  it  is  convex.  Its  whole  outer  surface  is  pretty 
smooth  at  the  upper  part,  but  below  it  is  uneven,  and 
perforated  with  a great  number  of  holes.  It  is  also  ob- 
served that  on  the  outside  the  skull  is  always  more 
symmetrical  than  on  the  inside. 

It  is  more  particularly  on  the  outside  that  the  mode 
of  junction  of  the  bones  of  the  cranium  may  be  ob- 
served, where  they  form  lines,  more  or  less  irregular,  to 
which  the  name  of  sutures  is  given,  these  lines  being 
much  less  distinct  on  the  inside  of  the  skull,  where 
they  merely  present  the  form  of  superficial  marks  with- 
out indentation,  at  least  in  adults.  When  they  exist 
between  bones  of  no  great  thickness,  they  penetrate 
directly  into  the  cranium ; but  when  the  contrary  is 
the  case  they_  follow  an  oblique  direction,  the  edges  of 
the  bones  being  then  shaped  in  such  a manner  as  to 
overlap  each  other.  All  these  sutures  seem  to  proceed 
from  various  points  of  the  circumference  of  the  sphenoid 
bone. 
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Tlius,  from  the  anterior  of  that  bone  may  be  seen, 
proceeding  to  the  right  and  to  the  left,  a curved  hne, 
concave  anteriorly,  which  results  internally  from  the 


Fiff.  100.» 


unction  of  the  sphenoid  bone  with  the  ethmoid,  and 
vith  the  sphenoidal  turbinated  bones,  and  externally 


• Fig.  lOO.-Bones  of  the  cranium  and 
b,  pariftal;  c,  i, 

iTJrTa'Z  'bo"ne"“  l^h'mal  bone ; / pars  plana  of  the  ethmoid; 
m,  supernumerary  bone ; n,  incisor  teeth. 
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from  the  articulation  of  the  first  of  these  bones  with 
the  frontal.  It  traverses  the  upper  wall  of  the  orbit, 
and  when  it  has  arrived  at  the  external  orbital  process 
of  the  frontal  bone,  it  directs  itself  backwards,  towards 
the  anterior  and  inferior  angle  of  the  parietal  bone. 
It  there  presents  more  distinct  dentations,  and  a 
greater  thickness  than  in  the  rest  of  its  extent,  where 
the  edges  of  the  bones  of  which  it  is  formed  are 
extremely  thin,  and  are  merely  placed  together,  with- 
out interlocking  by  means  of  denticulations.  This  is 
the  sphenoidal  suture  {sutura  sphenoidalis). 

Behind  the  sphenoid  bone  there  is  another  trans- 
verse suture,  which  is  short,  and  disappears  with  age; 
it  is  formed  by  that  bone  itself,  and  the  basilar  process 
of  the  occipital  bone ; it  is  named  the  basilar  suture 
{sutura  hasUaris).  So  long  as  it  exists,  it  is  filled  up 
by  a cartilaginous  plate  lying  between  the  bones. 

On  its  lateral  parts  the  sphenoid  bone  is  limited 
by  a curved  line,  concave  posteriorly,  arising  from  the 
junction  of  that  bone  with  the  squamous  portion  of  the 
temporal : this  is  the  spheno-temporal  suture  {sutura 
spheno-ternporalis).  It  presents  denticulations,  al- 
though the  surfaces  of  which  it  is  formed  are  cut 
very  obliquely ; it  terminates  below,  towards  the  gle- 
noid fissure,  forming  an  acute  angle  with  another 
suture  named  the  petro-sphenoidal  {sutura  petro-sphe- 
noida^is),  which  is  produced  by  the  anterior  edge  of 
the  petrous  process,  and  the  posterior  edge  of  the 
sphenoid  bone ; and  it  unites  above  with  the  sphenoidal 
suture  by  a short  longitudinal  line,  slightly  cuiwed, 
which  results  from  the  junction  of  the  extremity  of  the 
great  wings  of  the  sphenoid  bone  with  the  anterior 
and  inferior  angles  of  the  parietal  bone  ; this  may  be 
named  the  spheno-parietal  suture  {sutura  sphenoparie- 
talis)* 

From  the  anterior  angle  of  the  latter  proceeds  the 

In  some  crania  this  suture  is  not  present;  but  this  confor- 
mation is  not  peculiar  to  any  particular  race  of  men. 

T 2 
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fronto-parietal  or  coronal  suture  {sutura  coronalis), 
which  cuts  the  upper  part  of  the  cranium  almost  verti- 
cally, and  terminates  at  the  corresponding  point  of  the 
other  side.  It  points  out  the  separation  of  the  frontal 
and  two  parietal  bones,  and  is  so  disposed  that  the 
former  of  these  bones  rests  upon  each  parietal  bone 
superiorly,  while  it  supports  them  below.  It  presents 
denticulations  at  its  upper  part,  which,  however,  are 
not  very  distinct,  and  it  is  but  rare  that  Wormian 
bones  occur  in  it,  which  is  also  the  case  with  the  sutures 
already  mentioned. 

From  the  opposite  angle  there  arises  the  squamous 
suture  (sutura  squamosa),  which  describes  about  a 
third  of  the  circumference  of  a circle  proceeding  back- 
wards and  downwards.  It  separates  the  temporal 
bone  from  the  lower  edge  of  the  parietal,  and  is  formed 
by  an  overlapping  of  these  bones,  the  latter  sustaining 
the  other,  which  frequently  projects  outwards.  A little 
before  it  terminates  it  changes  its  direction,  forming 
an  obtuse  and  retiring  angle,  and  proceeds  backwards 
to  meet  the  occipital  bone.  The  last  mentioned  part 
of  the  suture  is  not  squamous  ; it  results  from  the 
junction  of  the  posterior  and  inferior  angle  of  the 
parietal  bone  with  tlie  mastoid  portion  of  the  temporal. 
It  is  always  formed  by  very  irregular  and  very  distinct 
indentations,  and  almost  always  contains  supernume- 
rary bones,  which  are  not  often  met  with  in  the  squa- 
mous portion,  properly  so  called. 

From  each  extremity  of  the  basilar  suture  there  is 
seen  arising  a line  which  separates  the  petrous  process 
of  the  temporal  bone,  and  the  side  of  the  basilar  pro- 
cess of  the  occipital,  and  afterwards  the  latter  bone 
from  the  temporal.  From  being  at  first  concave,  and 
directed  outwards,  and  forwards,  tbis  line  becomes 
afterwards  straieht,  and  proceeds  directly  backwards 
when  it  has  arrived  at  the  middle  part  of  each  condyle 
of  the  occipital  bone.  The  first  point  of  this  line  is 
named  the  petro-occipital  suture  {sutura  petro^opi- 
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talis),  while  the  name  of  mastoid  suture  (sutura  mas- 
toidea)  is  applied  to  the  second  portion,  which  slightly 
arises  to  meet  the  extremity  of  the  squamous  suture, 
and  which,  in  general,  presents  neither  distinct  inden- 
tations nor  supernumerary  hones. 

The  petro-occipital  suture  is  a true  groove,  deep,  and 
pretty  wide,  in  which  the  bones  are  not  in  immediate 
contact,  but  present  an  intervening  thin  layer  of 
cartilage. 

From  the  angle  formed  by  the  union  of  the  mastoid 
and  squamous  sutures,  there  arises  another  suture,  with 
very  distinct  denticulations,  which  separates  the  occi- 
pital from  the  parietal  bones,  and  which  is  named 
the  occipito-parietal,  or  lamhdoid  suture  {sutura  lamh- 
doidalis).  It  ends  at  the  corresponding  point  of  the 
opposite  side,  and  gives  rise,  in  its  middle  part,  to  an 
acute  angle  projecting  forwards  so  as  to  form  the  two 
sides  of  a triangle,  having  its  base  directed  down- 
wards. In  general  there  are  numerous  Wormian  bones 
in  this  suture  ; and  of  all  the  sutures  of  the  cranium 
this  has  its  denticulations  most  distinctly  marked. 

Another  longitudinal  suture,  which  separates  the 
two  parietal  bones,  and  is  named  the  sagittal  (sutura 
sagittalis),  arises  from  the  angle  formed  by  the  last 
described;  it  presents  distinct  indentations,  and  is 
sometimes  traversed  posteriorly  by  the  parietal  hole. 
It  falls  upon  the  middle  of  the  coronal  suture,  and  is 
then  continued,  sometimes  in  adults  and  always  in 
children,  into  another  longitudinal  suture,  which 
divides  the  frontal  bone  into  two  equal  parts.  A large 
Wormian  bone  of  a quadrilateral  form  frequently 
occupies  the  place  of  this  union. 

The  last-mentioned  suture,  designated  by  the  name 
of  the  median  or  frontal  (sutura  frontalis),  is  generally 
indistinct,  and  occurs  much  more  frequently  in  children 
than  in  adults  : it  ends  at  the  nasal  spine  of  the  frontal 
bone,  when  it  is  continued  on  each  side  into  a line 
formed  by  the  ethmoidal  notch  of  that  bone  as  it  joins 
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the  ethmoid,  and  which  afterwards  terminates  at  a 
right  angle  in  the  sphenoidal  suture,  under  the  name 
of  ethmoidal  suture  (sutura  ethmoid^is) ; it  is  in  it 
that  the  internal  orbitar  foramina  occur. 

The  sutures,  which  as  we  have  said  are  formed  by 
the  mutual  connexion  of  the  bones  of  the  cranium,  pre- 
sent considerable  varieties.  In  some  the  sutures  are 
partly  obliterated,  and  in  a few  they  all  but  disappear  ; 
this  indeed  is  their  natural  tendency  as  age  progresses. 
The  supernumerary  bones  in  the  lambdoidal  suture 
present  many  varieties. 

The  outer  surface  of  the  cranium  may  be  con- 
veniently, though  not  rigorously,  divided  into  four 
regions — namely,  upper,  lower,  and  right  and  left 
lateral. 

Upper  region.  Extending  from  the  nasal  spine  to 
the  external  occipital  protuberance,  and  laterally  to 
the  curved  line  of  the  frontal  and  parietal  bones.  In 
this  region  we  have  anteriorly  the  proper  frontal  suture, 
or  a slight  crest  resulting  from  i ts  union ; the  frontal 
protuberances;  the  proper  parietal  suture  ; the  parietal 
foramina  and  protuberances;  the  crest  of  the  frontal 
and  parietal  bones ; the  upper  angle  of  the  occipital, 
and  the  comparatively  smooth  part  of  the  bone  itself, 
extending  as  far  as  the  external  occipital  protuberance 
and  the  superior  curved  lines.  The  occipito-frontalis 
muscle,  and  its  tendinous  expansion,  covers  nearly  the 
whole  of  this  region,  which  besides  is  smooth,  though 
in  some  marked  by  indentations  which  seem  congenital. 
The  more  remarkable  of  these  is  the  overlapping  of  the 
frontal  and  parietal  bones,  and  a general  broad  depres- 
sion extending  quite  across  the  cranium,  and  situated 
towards  the  anterior  part  of  the  parietal  hones. 

Inferior  region.  This  region  extends  longitudinally 
from  the  nasal  notch  to  the  external  occipital  pro- 
tuberance, and  may  be  considered  as  limited  above  by 
an  undulating  line  extending  from  that  prominence 
ibrwards,  to  the  external  angular  process.  The  objects 
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comprised  in  this  region  are  very  numerous ; but  they 
have  been  distinctly  enumerated  in  the  description  of 
the  occipital,  sphenoidal,  ethmoidal,  and  temporal 
bones,  with  the  exception  of  certain  foramina  com- 
pleted by  the  apposition  of  two  or  more  bones.  Com- 
mencing at  the  occipital  protuberance  there  are,  on 
either  side,  the  upper  curved  line,  the  vertical  crest, 
and  the  lower  curved  lines  follow ; the  impressions 
between  them  for  the  complexus  splenius  and  recti 
muscles,  and  superior  oblique  muscles  of  tbe  head  ; 
next,  the  gi’eat  foramen  meduUare  and  condyles ; the 
transverse  crest  or  process  for  the  attachment  of  the 
rectus  capitis  lateralis;  the  jugular  and  mastoid  pro- 
cesses ; the  groove  of  the  same  name ; the  foramen 
stylo-mastoideum,  and  anterior  and  posterior  condyloid 
foramina ; the  basilar  surface  follows,  with  its  in- 
equalities for  the  attachment  of  the  recti-capitis  antici 
majores  et  minores ; anteriorly  in  the  young  the  so- 
called  basilar  sutuie;  laterally,  the  petro-occipital 
suture,  terminated  behind  by  the  fossa  juglandica, 
formed  by  the  occipital  and  temporal  bones.  This 
cavity  lodges  the  bulb  of  the  jugular  vein — that  is  to 
say,  its  commencement;  for  here  the  lateral  sinus 
terminates  and  the  internal  jugular  vein  commences. 
The  foramen  by  which  the  vessel  passes  through  is 
generally  largest  on  the  right  side,  but  occasionally 
on  the  left ; seldom  quite  equal ; and  I think  I have 
seen  it  once  absent,  or  nearly  so,  on  the  left  side.  It 
measures  the  calibre  of  the  vessel  which  is  to  pass 
through  it,  also  the  size  of  the  grooves  for  lodging  the 
lateral  sinuses  within  the  cranium.  The  rectus  capilis 
lateralis  is  immediately  behind  the  bulb  of  the  vein, 
and  separates  it  from  the  vertebral  artery  of  that  side. 
The  fossa  in  fact  terminates  superiorly  in  the  foramen 
lacerura  posterius,  of  which  it  forms,  as  it  were,  a part. 
Through  this  foramen  then,  which  is  in  fact  the  suture, 
pass  the  lateral  sinus  posteriorly  ; anteriorly  the  eighth 
pair  of  cerebral  nerves ; a partition,  partly  osseous. 
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di-vides  the  anterior  portion  of  the  foramen  from  the 
posterior.  In  the  base  of  the  skull,  anteriorly  to  the 
foramen  just  described,  is  another,  of  little  or  no  im- 
portance ; it  is  the  foramen  lacerum  medium,  filled  up 
with  cartilage  in  the  recent  state. 

Laterally  and  from  behind  forwards  there  are,  next, 
the  lower  orifices  of  the  carotid  canal,  the  styloid  and 
vaginal  processes,  the  sphenoidal  spine,  the  glenoid 
cavity  of  the  temporal  bone,  the  transverse  root  of  the 
zygomatic  process ; lastly,  the  spinous  and  oval  fora- 
mina. 

Anteriorly  and  mesially  the  sphenoidal  crest:  the 
grooves  for  the  wnngs  of  the  vomer.  Outwards  are  the 
pterygoid  processes  and  the  posterior  orifices  of  the 
Vidian  canal,  the  scaphoid  depression,  the  pterygoid 
fossa,  the  bifurcation,  and  the  hamular  process  of  these 
pterygoid  plates  or  processes. 

Anterior  to  these  may  be  seen  the  anterior  orifice 
of  the  Vidian  canal,  the  foramen  rotundum,  and  the 
openings  leading  into  the  sphenoidal  sinuses,  the  sphe- 
noidal turbinated  bones,  and  their  junction  with  the 
ethmoid.  The  perpendicular  plate  of  the  ethmoid  bone 
comes  next;  laterally  the  deep  fissures  between  this 
plate  and  the  lateral  masses  of  the  ethmoid,  and  in  the 
bottom  of  these  fissures  the  foramina  of  the  cribiform 
plate  of  the  ethmoid  bone.  Anteriorly,  the  vertical 
plate  of  the  ethmoid  touches  the  nasal  spine  of  the 
frontal  bone;  laterally  are,  the  anterior  angular  pro- 
cesses of  the  frontal,  and  the  orifices  leading  into  the 
anterior  ethmoidal  cells  and  frontal  sinuses. 

The  orbital  vaults  of  the  frontal  bones  (and  foramina 
optica)  may  be  included  in  this  view,  as  they  look 
forwards  and  downwards,  and  complete  the  basis  of 
the  cranium  anteriorly,  as  a part  distinct  from  the 
face. 

But  the  objects  also,  seen  on  the  inferior  surface  of 
the  orbitar  plates  of  the  frontal,  and  those  found  on 
tiie  pars  plana  of  the  ethmoid,  might  be  enumerated 
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here  if  necessary ; for  they  also  are  seen  on  the  basis 
of  the  cranium. 

The  lateral  regions  may  be  viewed  as  extending 
from  the  external  angular  process  of  the  frontal  bone 
to  the  lambdoidal  suture ; and,  vertically,  from  the 
crest  of  the  parietal  to  the  base  of  the  zygomatic  pro- 
cess. Each  may  be  divided  into  two  portions ; the 
anterior  forms  the  temporal  fossa;  the  posterior  in- 
cludes the  mastoid  process  and  mastoidian  portion  of 
the  temporal. 

Inner  Sdepace  of  the  Cranium — The  base  is 
divided  as  it  were  into  three  distinct  cavities  or 
surfaces  on  either  side,  and  a mesial  portion.  These 
planes  or  surfaces  are  limited  by  the  wings  of  Ingras- 
sias  and  petrous  portions  of  the  temporal,  and  by  the 
walls  of  the  cranium.  On  the  anterior  plane  rest  the 
anterior  lobes  of  the  brain  ; in  the  middle  cavities  the 
middle  lobes;  whilst  in  the  still  deeper  cavities  behind 
are  contained  the  hemispheres  of  the  cerebellum.  On 
the  surface  of  the  first  or  anterior  plane  may  be 
observed,  proceeding  from  before  backwards,  and,  in 
succession,  the  foramen  csecum  of  Morgagni,  the  union 
of  the  frontal  and  ethmoidal  bones,  the  crista  galli,  the 
olfactory  grooves  and  cribiform  plate,  the  orbito-sphe- 
noidal  suture,  and  the  deep  or  internal  orifices  of  the 
internal  orbitar  foramina. 

Next  come  the  smaller  wings  of  the  sphenoid,  the 
optic  foramina,, and  the  anterior  clinoid  processes. 

In  the  second  plane  are,  the  sella  turcica,  the  pos- 
terior clinoid  processes,  and  the  cavities  corresponding 
to  the  cavernous  sinuses  and  the  orifices  of  the  carotid 
canal.  ^ Laterally  a concave  surface  of  some  extent, 
extending  from  the  sphenoidal  fissure  to  the  upper 
edge  of  the  pars  petrosa ; and,  besides  sutures,  the 
sphenoidal  fissures,  the  foramina  rotunda,  ovalia  and 
spinosa,  and  the  hiatus  of  Fallopius,  on  each  side;  mam- 
millary eminences,  and  the  foramen  lacerum  medium ; 
lastly,  arterial  furrows,  as  on  the  adjoining  bones. 
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Fig.  101.* 


• Pig.  101. — Base  of  the  skull,  with  the  hones  of  the  upper  ■ 
jaw  in  tiiu. — a,  externai  occipital  protuberance ; 4,  external  ver- 
tical crest  of  the  occipital  bone  ; c,  inferior  curved  line  of  this 
bone,  left  side;  d,  left  condyle  of  the  occipital  bone;e,  basilar 
process  of  the  occipital  ;y  is  placed  on  the  roots  of  the  pterygoid 
processes;  o,  zygomatic  arch;  A,  glenoid  cavity  of  the  temporal 
bone;  t,  palatal  processes  of  the  palate  bones;  Ic,  palatal  pro- 
cesses of  the  maxillary  bones ; I,  inferior  opening  of  the  p^terior  ^ 
palatine  canal ; m,  anterior  palatine  canal  and  foramen  incisivum ; |* 
II,  mastoid  process  ; o,  styloid  process  of  the  temporal  bone. 
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In  the  third  plane  we  have  the  foramen  magnum 
occipitale,  the  basilar  groove  and  suture,  the  grooves 
laterally  for  lodging  the  inferior  petrous  sinuses,  the 
occipital  ridges  and  grooves  for  the  superior  longi- 
tudinal and  transverse  sinuses,  the  anterior  and  pos- 

Fig.  102.* 


* Fig.  102. — Base  of  the  skull  viewed  from  within. — a,  crista 
galli;  I,  cribriform  plate;  c,  anterior  cliuoid  process;  d,  sella 
turcica ; e,  basilar  process ; /,  foramen  magnum  ; ^r,  foramen 
rotundum  ; A,  foramen  ovale  ; »,  foramen  auditorium  internum  ; 
k,  points  to  the  foramen  lacerum  posterius : I,  internal  occipital 
protuberance ; m,  groove  for  the  ri^ht  lateral  sinus ; n,  mastoidian 
portion  of  the  same  groove ; o,  interior  occipital  fovea ; p,  inner 
surface  of  the  temporal  bone. 
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terior  condyloid  foramina ; lastly,  the  foramen  lacemm 
posteriuB.  The  sutures  seen  here  have  been  already 
described. 

These  planes,  forming  the  basis  of  the  cranium  on 
its  inner  side,  present  a very  different  appearance 
when  the  dura  mater  and  its  various  processes  are 
present.  The  foramina  of  exit  for  the  nerves  seem 
much  closer  to  each  other,  and  the  middle  plane  is 
extended  quite  to  the  transverse  ridges  of  the  occipital 
bone  by  the  tentorium  cerebelli  super  extensum. 

The  diameters  usually  spoken  of  are  the  longitudinal, 
transverse,  and  vertical.  The  female  head  or  cranium 
is  usually  narrower  in  front,  and  less  elevated  than  in 
the  male  head  ; it  is  also  less  capacious. 


is  formed  by  the  condyle  of  the  lower  jaw  inferiorly, 
the  glenoid  cavity  and  transverse  root  of  the  zygoma 
superiorly,  as  just  described. 

Ligaments.  Ext.  lat.  Or.  tubercle  on  outer  edge  of 


* Fig.  103. — Vertical  section  of  the  base  of  the  skull  and  lower 
jaw,  to  show  the  arrangement  of  the  articulation  of  the  lower 
jaw  with  the  temporal  bone. — a,  ramus  of  the  jaw;  i,  root  of  the 
coronoid  process ; c,  condyle  of  the  lower  jaw ; rf,  mastoid  pro- 
cess of  the  temporal  bone.  The  situation  of  the  inter-articular 
flbro-oartilage,  and  the  disposition  of  the  synovial  membrane, 
may  readily  be  made  out. 
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Fig.  103.* 
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transverse  root  of  zjgoma.  Ins.  outer  side  of  neck  of 
condyle.  Int.  lat.  Or.  spinous  process  of  sphenoid. 
Ins.  lower  part  of  circumference  of  inf.  dental  foramen. 
Capsular.  Or.  Glasserian  fissure  and  circumference  of 
Fig.  104.* 


artic.  Ins.  neck  of  condyle,  perforated  internally  by 
ext.  pterygoid  muscle.  In  the  interior  of  the  joint  is 
the  inter-articular  cartilage,  corresponding  to  the  artic. 
surfaces  of  the  bones ; the  ext.  pterygoid  is  attached 

* Fig.  104.— Base  of  the  skull,  lower  jaw,  lingual  bones,  and 
itjlo-hyoid  ligament  of  the  left  side.— a,  section  of  the  skull ; b 
external  lateral  ligament ; c,  ooronoid  process  of  the  lower  jaw  • 
d,  ramus;  e,  angle;/,  body  of  the  hyoid  bones  ;j,  smaller  or 
styloid  horn;  A,  larger,  thyroid  or  laryngeal  horn;  i,  stylo-hyoid 
ligament  (a  slip  may  be  seen  detached  to  the  angle  of  the  jaw)- 
k,  styloid  process  of  the  temporal ; I,  vaginal  process.  ’ 
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to  it  internally.  The  synovial  memb.  is  double,  being 
separated  by  the  inter-articular  cartilage. 


Fig.  105.» 


Tnter-maxillary  lig.  thin  and  weak,  descends  from 
the  ext.  pterygoid  process  to  the  root  of  the  coronoid 
process. 

Stylo-maxillary  lig.  Or.  styloid  process  of  temporal 
bone.  Ins.  inner  surface  of  angle  of  law. 

THE  SPINE,  OK  SPINAL  COLUMN, 

is  composed  of  twenty-four  vertebral,  united  by  fibro- 
cartilage  and  ligaments,  and  divided  into  seven  cervical, 
twelve  dorsal,  and  five  lumbar.  Each  vertebra  con- 
sists of  a body,  processes,  and  a spinal  foramen. 

In  the  tnie  vertebrie  we  find  certain  general  charac- 
ters— namely,  a body,  a ring  or  large  foramen,  articu- 

• Fig.  106.— a,  portion  of  the  base  of  the  skull ; 6,  position  of 
the  joint;  c,  internal  lateral  ligament  of  the  joint;  d,  ramus  of 
the  jaw  ; e,  angle;  /,  last  molar  tooth  of  the  left  side. 
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lating,  transverse  and  spinous  processes,  laminae  and 
notches.  All  these  parts  have  their  uses.  By  means 
of  the  notches  the  spinal  nerves  are  protected  from 

Fig.  106.» 


injury  during  the  various  movements  of  the  column  ; 
powerful  ligaments  and  fibro-cartilages  connect  the 

• Fig.  106. — A lumbar  vertebra,  upper  surface.— a,  the  spinous 
process ; h,  same  process,  as  it  leads  to  the  laminse ; e,  small 
portion  of  the  inferior  articular  process ; e,  superior  articular  pro- 
cess; d,  transverse  ditto;  i,  foramen  for  the  medulla  spinalie, 
and  its  membranes  and  nerves ; g,  f,  the  body  of  the  vertebra. 
The  pedicles  may  be  seen  distinctly  in  this  view  connecting  the 
processes  to  the  body. 
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bodies  and  processes  ; and  the  foramen  or  ring  affords 
some  protection  to  the  spinal  marrow. 

Cervical  vertehrm.  Characters — Body  small,  oval 
transversely,  concave  above,  convex  below,  anterior 
margin  projects  inferiorly.  Transverse  process  short 
and  bifid,  perforated  near  its  base  for  the  vertebral 
artery.  Articular  process  oblique  ; superior  slightly 
convex,  directed  upwards  and  backwards ; inferior 
concave,  directed  forwards  and  downwards.  Spinous 
process  short,  horizontal,  and  bifid,  the  laminae  long 
and  narrow  ; spinal  canal  large  and  triangular. 

Peculiar  eerv.  vertehrae.  First  or  atlas,  no  body,  or 

Fig.  107.»  Fig.  lOS.t 


spinous  process,  composed  of  two  half  arches,  ant.  half 
arch  convex  in  front,  concave  behind  artic.  with  the 
odontoid  process  ; the  atlas  articulates  above  with  the 
condyles  of  the  occipital,  behind  which  is  a deep 
groove  for  the  vertebral  art. ; below  with  the  artic. 

* Fig.  107. — Allas  ; upper  surface. — h,  anterior  margin  of  the 
ring  of  the  atlas;  g,  articular  surface  for  the  play  of  the  odontoid 
process  of  the  second  vertebra  or  axis ; <f,  superior  articular  pro- 
cess, right  side; /,  transverse  process,  in  its  base  may  be  seen 
the  foramen  for  the  passage  of  the  vertebral  artery;  c,  points  to 
the  tubercles  to  which  the  transverse  ligament  is  attached  ; e, 
points  to  the  groove  connecting  the  notch  and  vertebral  foramen; 
b,  the  commencement  of  the  posterior  part  of  the  ring  of  the 
atlas ; i,  is  placed  in  the  anterior  part  of  the  foramen  for  the 
spinal  marrow,  and  a short  way  behind  the  situation  of  the  liga- 
ment. (See  the  illustrations  of  the  ligaments.) 

t Fig.  108. — Atlas  viewed  from  below.— a,  tubercle,  represent- 
ing the  spinous  process.  The  other  letters  indicate  the  corre- 
sponding or  similar  structures  as  in  the  preceding  figure. 
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surfaces  on  the  dentata  or  axis.  Transverse  process 
single  and  projecting.  Second.  Odontoid  process  for 
•artic.  with  preceding,  proceeds  from  upper  surface. 

Seventh.  Spinous  process  long  and  projecting  pos- 
teriorly and  not  bifid. 

Dorsal  vertebra.  Characters— .Bod?/  longer  than 


Fig.  109.*  Fig.  H0.+ 


Fig.  lll.t 


♦ Fig.  109. — Vertebra  proeminens  seen  from  above. — d,  the 
lamina;  e,  hole  for  the  vertebral  artery,  which,  however,  never 
passes  through  it;  / points  to  the  germ  of  the  rudimentary  rib ; 
c,  articular  process  and  notch ; h,  body  of  the  vertebra. 

t Fig.  110. — Same  vertebra,  seen  from  below.— a,  spinous  pro- 
cess; 6, vertebral  foramen;  c,  articular  process;  d,  lamina;  e, 
hole  for  the  v.  artery  and  vein ; f,  germ  or  nucleus  of  the  acces- 
sory rib;  g,  the  supernumerary  rib  itself,  separated  from  the 
anterior  root  of  the  transverse  process  by  a distinct  foramen ; h, 
body  of  the  vertebra. 

t Fig.  111. — Same  vertebra  as  seen  in  profile.— o,  spinous  pro- 
cess; c,  e,  superior  articular  process  and  notch,  or  incisura;  h, 
body  of  the  vertebra. 

u 
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cervical,  heart-sliaped,  long  axis  from  before  back- 
wards, flat  above  and  beneath.  On  the  sides  two  half 
artic,  surfaces  for  heads  of  ribs.  jpvoccss 

thrown  backwards,  and  marked  by  an  artic.  surface  on 


the  extremity  for  the  tubercle  of  the  rib.  Articulating 
processes  directed,  the  superior  backwards,  the  inferior 
forwards.  Spinous  process  long  and  drooping.  Spinal 
canal,  small  and  circular. 

Peculiar  dorsal  vertehrce-  First,  has  on  each  side 
a distinct  facette  for  head  of  first  rib,  and  a half  one 
for  that  of  second  rib,  resembles  cervical.  Tenth, 
eleventh  and  twelfth,  one  facette  for  head  of  rib, 
eleventh  and  twelfth  no  facette  on  transverse  process 
for  tubercle  of  rib.  Twelfth,  inf.  artic.  process  directed 
outwards. 

Lumbar  vertehrce.  I.argest,  oval,  long  axis  trans- 
verse, flat  above  and  below.  Transverse  processes 
long,  thin,  and  horizontal.  Artic.  processes.  Superior, 
concave,  directed  inwards,  inferior  the  reverse.  Spi- 

* Fig.  112. — A dorsal  vertebra,  viewed  from  above. — a,  spinons 
process ; h,  transverse  ditto ; c.  articular  facette  for  the  reception 
of  the  tubercle  of  the  rib ; d,  e,  point  to  the  s.  articular  process 
and  notch;  f,  q.  the  body;  foramen  medullare. 

t Fig.  113.— The  same  vertebra  seen  from  below.  The  letter- 
ing of  the  preceding  figure  applies  to  this. 

f Fig.  114. — The  same  vertebra  viewed  in  profile.— a,  the  body; 
h,  the  semi-facette  for  the  articulation  of  the  head  of  the  rib : c, 
superior  articular  process ; g,  inferior  ditto ; d,  e,  transverse  pro- 
cess and  facette ;y,  spinous  process;  h,  notch. 
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nous  processes,  short,  strong,  and  square,  project  pos- 
teriorly. Spinal  canal  large  and  triangular. 


Fig.  115.*  Fig.  lie.t 


Peculiar  lumbar  vertebra.  Last.  Transverse  pro- 
cess short,  inf.  artic.  process  directed  forwards.  Body 
cut  off  obliquely  to  articulate  with  sacrum. 

Ligaments  of  Spine. 

Occipito-atlantoidean  artic.  Anterior  and  posterior 
lig.  Or,  from  edge  of  foramen  mag.  Ins.  upper  edge 

Fig.  117.J 


a 


h 


* Fig.  116. — A lumbar  vertebra,  upper  surface. — a,  spinous 
process ; h,  lamina ; c,  superior  articular  process ; d,  transverse 
process ; f,  g,  body  of  the  vertebra , I,  foramen  for  the  spinal 
marrow  and  its  membranes. 

t Pig.  116. — A lumbar  vertebra,  inferior  surface.—  e,  inferior 
articular  process.  The  other  letters  point  to  the  same  parts  as 
in  the  preceding  figure. 

t Fig.  117. — o,  anterior  tubercle  of  the  atlas;  5,  posterior  ; c c, 
transverse  processes;  e,  e,  articular  cavities  for  receiving  the 
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of  atlas.  Capsular  surrounds  artic.  surfaces.  Occipito- 
axoidean  lig.  Or.  anterior  and  inner  border  of  fora- 
men mag.  Jns.  posterior  surface  of  body  of  axis ; 
passes  over  artic.  between  first  and  second  vertebrae. 

Artic.  hetween  atlas  and  odontoid  process.  Beneath 


Fig.  118.* 


d 


preceding  are  the  transverse  and  oblique  or  check  liga- 
ments. Transverse,  Or.  a tubercle  on  each  side  of 
oblique  process  of  atlas,  passes  across  the  b^  of 
odontoid  process.  Itis.  opposite  side  of  atlas.  Check, 
Or.  one  on  each  side  from  near  summit  of  odontoid 
process,  passes  upwards  and  outwards.  Itis.  inner 
edge  of  foramen  magnum. 


condyles  of  the  occipital  bone;  /,  samnut  of  the  odontoid  pro^ 
inntu.  The  synovial  capsules  before  Md  behind  PJ“^ 
are  well  seen  in  this  section ; likewise  the  position  of  the  trans- 
verse ligament  immediately  behind  the  odontoid  proe^; 

♦ Y\tr  118. — Section  displaying  the  articulations  of  the  h^d 
with  the  vertebral  column;  with  the  1st  and  2nd  cei^cal  vert^ 
bre.—o,  base  of  the  skull ; 6,  transverse  pro<^®“ 
transverse  process  of  the  vertebra  dentata; 
vertebra ; e,  transverse  or  cruciform  ligament ; odontoid  or 
check  ligaments. 
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Intervertebral  Ligaments.  Anterior  stretches  from 
the  front  of  the  body  of  the  second  vertebra,  along  the 
anterior  surface  of  the  spinal  column,  down  to  the  ex- 
tremity of  the  sacrum ; it  is  expanded,  and  is  attached 
most  firmly  to  the  intervertebral  substance.  Poste- 
rior proceeds  from  the  back  part  of  body  of  second 
vertebra,  being  here  continuous  with  the  occipito- 
axoidean  lig.  along  the  post,  surfaces  of  the  bodies  of 
the  vertebrse,  and  is  implanted  inferiorly  into  the  upper 
bone  of  the  sacrum ; its  edges  are  lunated  and  w’ell- 
defined ; it  adheres  most  firmly  to  the  intervertebral 
substances,  opposite  to  which  it  expands,  but  loosely, 
to  the  bodies  of  the  vertebrae. 

Intervertebral  substance,  or  jibro-cartilage.  Be- 
tween the  bodies  of  the  vertebrae  (ex- 
cept first  and  second)  to  which  it  H9.* 

firmly  adheres,  deeper  in  the  lumbar 
than  dorsal,  and  in  these  than  in  the 
cervical  regions,the  fibres  ran  obliquely, 
so  as  to  decussate,  and  are  arranged  in 
concentric  laminae ; about  the  centre 
but  near  the  spinal  canal,  it  forms  a 
semi-pulpy  substance,  of  a diamond 
shape. 

Ligamenta  subjlava  extend  in  pairs, 
one  on  each  side,  from  the  lamina  of 
the  spinous  process  above  to  that  below,  from  the  axis 
to  the  sacrum,  so  as  to  close  the  spinal  canal  between 
the  laminae. 

Supraspinous  lig.  extend  from  post,  tubercle  on  the 
occipital  bone  to  the  sacrum,  attached  to  the  extremity 
of  each  spinous  process,  its  cervical  portion  forms  the 
ligamentum  nuclice. 

Inter-spinous  lig.  do  not  exist  in  the  neck,  are  thin 

* Fi(f.  119. — Section  of  the  vertebral  eolnran,  to  show  the 
relation  of  the  intervertebral  substance  to  the  bodies  of  the 
vertebr®. — a,  a,  bodies  of  two  of  the  vertebra: ; b,  intervertebral 
fibro-cartilage  uniting  these  firmly  to  each  other. 
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and  weak  in  the  back,  but  are  strong  in  the  lumbar 
region  ; the  fibres  stretch  from  one  spinous  process  to 
the  other. 

Inter-transverse  litf. — A few  irregular  fibres,  stretch- 
ing as  their  name  implies,  are  only  distinct  in  the 
lower  dorsal  and  lumbar  regions. 

The  Bibs, 

twenty-four  in  number,  are  divided  into  seven  true  and 
five  false.  The  former  are  connected  to  the  sternum 
by  means  of  the  costal  cartilages ; the  latter  are  only 
indirectly  connected  thereto. 

Each  rib  consists  of  a head,  neck,  tubercle,  and  body. 
Head,  slightly  expanded,  divides  into  two  concave 
facettes,  for  articulation  with  the  corresponding 
facettes  on  the  vertebrm,  separated  by  a ridge  which 
gives  attachment  to  the  inter-articular  lig.  Neck,  pro- 
ceeds outward  and  backwards,  slightly  rounded,  and 
terminates  in  the  tubercle,  a small  convex  facette, 
which  articulates  with  the  transverse  process  of  each 
vertebra,  beyond  which  it  is  rough  for  the  attachment 
of  the  posterior  costo-transverse  lig.  Body,  curved, 
convex  outwards,  concave  internally,  presents  poste- 
riorly an  oblique  line  indicating  the  angle  of  the  rib, 
at  which  point  the  bone  turns  forward.  The  ridge 
affords  attachment  to  the  sacro-lumbalis  tendons,  the 
rest  of  the  body  is  covered  externally  by  muscles,  in- 
ternally it  is  lined  by  the  pleura  ; its  upper  edge  is 
thick  and  rounded,  its  Imcer  edge  slightly  grooved  for 
the  intercostal  vessels ; both  give  attachment  to  the 
intercostal  muscles.  Ant.  extremity,  slightly  expanded, 
is  concave,  and  receives  the  extremity  of  the  costal 
cartilage. 

The  first  rib  is  short  and  flat,  and  has  no  angle ; its 
upper  surface  is  marked  by  two  grooves  for  the  sub- 
clavian vein  and  artery,  separated  by  a ridge  for  the 
insertion  of  the  scalenus  anticus  muse.;  the  head  has 
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but  one  articulating  surface  for  the  first  vertebra.  The 
tenth,  eleventh,  and  twelfth  ribs  have  but  one  arlic. 


Fig.  120.» 


♦ Fig.  120. — A.  First  rib,  right  side,  upper  surface.— a,  the 
head ; 6,  the  neck ; c,  the  tubercle ; d,  the  lower  margin  of  the 
rib;  e,  the  groove  for  lodging  the  subclavian  artery;  f,  the 
irregular  looking  stern..l  end  of  the  rib. — B.  a,  the  head ; d,  the 
neck ; i,  the  tubercle ; c,  the  angle ; e,  e,  convex  surface;  /,  con- 
cave surface ; g,  sternal  end  of  the  rib. — C.  and  D.  the  8th  and 
12th  ribs:  a,  the  head;  d,  the  neck;  b,  the  tubercle;  c,  the 
angle ; t,  f,  h,  convex  or  outer  surface  of  the  rib  ; /,  concave  sur- 
face ; g,  sternal  end  of  the  rib. — D.  Last  rib : a,  the  head  ; c, 
convex  surface  ; c,  concave  ditto ; d,  sternal  end. 
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surface  on  their  heads  ; the  eleventh  and  twelfth  have 
neither  angle  nor  tubercle ; they  are  short  and  thin, 
pointed  anteriorly,  and  loose,  hence  floating  ribs. 

The  costal  cartilages,  twelve  in  number,  resemble 
the  ribs  to  which  they  are  attached  ; the  first  is  short, 
those  of  the  true  ribs  articulate  with  the  sternum, 


Fig.  121. • 


* Pig.  121.— Sternum.  A.  anterior;  B.  posterior  surface. — 
a,  incisura  semi-lunaris ; b,  facette  for  the  articulation  of  the 
sternal  end  of  the  collar-hone;  c,  notch  where  the  first  rih  is 
attached ; fl,  f,  f,  f,  four  cavities  into  wliich  are  inserted  the 
costal  cartilages  of  the  3rd,  4th,  6th,  and  6th  ribs ; d,  f,  mark 
the  junction  of  the  second  ribs  with  the  manubrium  of  the  ster- 
num above  and  the  body  of  the  sternum  inferiorly.  The  7th  rib 
is  connected  in  a similar  way  between  the  body  of  the  sternum 
and  the  ensiform  cartilage  or  process,  c,  in  both  figures  ; *, 
marks  the  bifurcation  of  the  ensiform  process;  g,  g,  slight 
cavities  or  iuclsurie  on  the  sides  of  the  body  of  the  sternum  be- 
tween each  of  the  cavities  for  the  reception  of  the  cartilages  of 
the  ribs. 
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those  of  the  false  are  joined  together,  and  to  the  cart, 
of  the  last  true  rib,  excepting  the  eleventh  and  twelfth, 
which  are  free. 

The  sternum  is  situated  on  the  mesial  line  of  the 
thorax,  in  front  sloping  downwards  and  forwards. 
Its  anterior  surface,  irregularly  flat,  is  covered  hy 
the  skin  and  aponeurosis;  its  post,  surface,  slightly 
concave,  bounds  the  ant.  mediastinum  in  front. 
The  sternum  is  marked  laterally  by  a deep  articular 
surface  above  for  the  clavicle,  and,  beneath  this,  by 
articular  surfaces,  concave,  for  the  cartilages  of  the  true 
ribs.  It  consists  of  two  pieces,  the  superior  short  and 
triangular,  the  inferior  long  and  quadrilateral ; to  the 
lower  extremity  of  this  is  connected  the  xiphoid 
cartilage. 

Ligaments  of  Bibs.  Anterior  costo-vertebral, 
stretches  from  the  ant.  surface  of  the  head  of 
each  rib  to  he  inserted  by  radiating  fibres  into  the 
vertebra  above  and  below,  and  the  intervening  inter- 
vertebral substance.  Jnter-articular  runs  from  the 
ridge  on  the  head  of  each  rib  to  the  adjoining  inter- 
vertebral substance.  Posterior  costo-transverse  lig. 
Or.  extremity  of  transverse  process.  Ins.  non-articular 
portion  of  tubercle.  Middle  costo-transverse  lig. 
connects  the  back  part  of  the  rib  to  the  front  of  the 
corresponding  transverse  process.  Inferior  costo- 
transverse, wanting  in  the  first  and  last  ribs,  arises 
fiom  the  lower  border  of  the  transverse  process,  and 
is  inserted  into  the  crest  on  the  upper  edge  of  the  rib 
beneath.  The  costal  cartilages  are  connected  to  the 
sternum  by  irregular  bands  of  fibres  on  the  ant.  and 
post,  surface  of  this  bone ; the  artic.  is  lined  by 
synovial  membrane. 

Sterno-costal  Articulations. — The  cartilages  of 
the  first  seven  ribs  are  directly  articulated  with  the 
sternum,  and  thus  the  articulations  of  the  ribs  may  be 
subdivided  into  two — namely,  1st,  articulations  of  the 
true  ribs ; 2nd,  those  of  the  false. 
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ARTICULATIONS  OP  THE  CARTILAGES  OP  THE  TRUE 
RIBS  'WITH  THE  STERNUM. 

The  inner  extremity  of  each  of  these  cartilages 
presents  a surface  which  is  lodged  in  one  of  the  small 
cavities  placed  upon  the  lateral  edges  of  the  sternum, 
and  which,  like  those  edges,  is  invested  with  a slight 
layer  of  cartilage,  the  surface  of  which  is  not  very 
smooth.  Two  radiated  ligaments,  the  one  anterior, 
the  otherjjosterior,  strengthen  this  species  of  arthrodia. 
A very  close,  and  extremely  thin,  synovial  membrane, 
furnished  with  but  little  synovia,  covers  the  articular 
surfaces  ; it  is  not,  in  general,  so  easily  perceived,  but 
is  a little  more  distinct  in  the  two  or  three  upper 
articulations  than  in  those  which  follow,  excepting, 
however,  the  first,  in  which  there  is  an  absolute  con- 
tinuity of  substance  between  the  costal  cartilage  and 
the  sternum.  This  capsule  is  connected  before  and 
behind  with  the  anterior  and  posterior  ligaments  of 
the  articulation,  and  is,  moreover,  strengthened  above 
and  below  by  some  irregular  fibres. 

There  almost  always  occurs,  in  the  articulation  of 
the  second  of  these  cartilages,  a fibrous  fasciculus, 

• Fig.  122. — Section  of  the  body  of  a dorsal  vertebra  and  of  a 
rib  in  tiiu,  to  show  tlie  interosseous  or  middle  costo-transverse 
ligament. — a,  transverse  process  ; b,  neck  of  the  rib  ; the  middle 
eosio-transverse  ligament  connects  these  parts  together  in  a line 
with  the  letters;  c,  tubercle  of  the  rib  resting  on  the  extremity 
of  the  transverse  process. 
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which  proceeds  from  its  projecting  angle  to  the  retiring 
angle  of  the  sternal  cavity,  and  which  divides  this 
articulation  into  two  parts,  thus  rendering  two  synovial 
membranes  necessary. 

Anterior  Ligament. — This  ligament  is  broad,  thin, 
membranous,  triangular,  and  composed  of  fibres,  which 
proceed  in  a radiating  manner  from  the  inner  extremity 
of  the  cartilage,  to  be  expanded  over  the  anterior 
surface  of  the  sternum,  where  they  are  interlaced  with 
those  of  the  ligaments  of  the  opposite  side,  and  of 
those  situated  immediately  above  and  beneath,  with 
the  periosteum  of  the  bone,  and  with  aponeurotic  fibres 
of  the  pectoralis  major.  The  direction  of  the  fibres  of 
this  ligament  is  such,  that  the  upper  fibres  pass 
obliquely  upwards,  the  lower  obliquely  downwards,  and 
the  middle  fibres  horizontally ; they  are  not  all  of  the 
same  length,  the  superficial  being  longer  than  the 
deep-seated,  which  are  shorter  the  nearer  they  are  to 
the  joint.  From  the  mutual  interlacing  of  the  fibres  of 
all  the  anterior  ligaments,  there  results  a membrane  of 
considerable  thickness  {membrana  sterni  anterior), 
which  entirely  covers  the  sternum,  and  which  is  much 
more  apparent  at  its  lower  part  than  above ; in  some 
subjects,  it  even  forms  at  the  lower  part  a kind  of 
triangular  plane,  separate  and  distinct.  The  anterior 
ligament  is  covered  anteriorly  by  the  pectoralis  major. 

Posterior  Ligament. — It  is  not  so  thick  as  the 
preceding,  and  its  fibres  are  not  so  apparent,  although 
their  disposition  is  absolutely  the  same.  By  their 
mutual  interlacing  they  form,  on  the  mediastinal 
surface  of  the  sternum,  a membrane  (membrana  sterni 
posterior)  as  thick  as  that  formed  by  the  anterior 
ligaments,  but  smooth,  polished,  without  distinct  fibrous 
fasciculi,  unless  it  be  merely  few,  which  extended  over 
i ts  whole  length,  seeming  to  indicate  that  it  does  not 
entirely  originate  from  the  posterior  ligaments.  It  is 
traversed  by  a considerable  number  of  small  blood- 
vessels. 
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Ligament  of  tue  Ensifobm  Cartilage,  or  Costo- 
xiPHOiD  Ligament  (Ligamentum  cartilaginis  ensi- 
formis).  Besides  having  the  same  ligaments  as  those 
of  the  other  cartilages  of  the  true  ribs,  the  cartilage 
of  the  seventh  is  connected  with  the  ensiform  cartilage 
by  a particular  ligament,  whose  dimensions  vary  much 
in  difi'erent  subjects.  This  ligament  generally  presents 
itself  in  the  form  of  a small  elongated  and  very  thin 
fasciculus,  which,  arising  from  the  lower  edge  of  the 
cartilage,  descends  obliquely  inwards,  and  expands 
over  the  anterior  surface  of  the  sternal  appendage 
uniting  with  that  of  the  opposite  side.  It  is  covered 
by  the  rectus  abdominis. 

ARTICULATIONS  OF  THE  CARTILAGES  OF  THE  FALSE 
RIBS  WITH  EACH  OTHER. 

These  articular  surfaces  vary  much  as  to  form  and 
extent,  and  are  also  frequently  observed  between  the 
eighth  and  ninth  cartilages.  Each  of  these  articulations 
is  furnished  with  a small  synovial  bursa,  much  looser 
and  more  apparent  than  that  which  exists  at  the 
junction  of  the  preceding  cartilages  with  the  sternum; 
each  is  also  strengthened  anteriorly  and  posteriorly  by 
oblique  and  inegular  fibres,  which  proceed  from  one 
cartilage  to  the  other,  mnch  more  distinct  in  the  former 
than  in  the  latter  direction,  and  are  confounded  with 
the  perichondrium.  Moreover,  the  inner  extremities  of 
the  first  three  or  four  abdominal  ribs  are  connected,  by 
a kind  of  small  ligamentous  cord,  with  the  lower  edge 
of  the  next  cartilage  above.  The  corresponding 
extremity  of  the  cartilages  of  the  two  last  riba  in 
general,  and  of  the  last  rib  always,  are  connected 
solely  with  the  abdominal  muscles. 

THE  BONES  OF  THE  UPPER  EXTREMITY 

consist  of  the  clavicle,  scapula,  humerus,  radius,  and 
ulna,  the  carpal  bones,  metacarpus,  and  phalan^s. 

Clavicle,  extends  from  sternum,  upwards  and  back- 
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wards,  to  the  acromion  process,  curved  like  an  italic/, 
its  ant.  and  post,  surfaces  are  convex  and  concave  in 
opposite  directions.  Sternal  end,  thick  and  triangular, 
artic.  with  the  sternum.  Body,  nearly  cylindrical. 


Fig.  123.*  Fig.  124.+ 


* Fig.  123. — Costo-stemal  articulations.  The  ligaments  re- 
presented here  are — a,  a,  the  posterior  costo-sternal  ligament, 
and  b,  b,  the  membrana-stemi  posterior ; c,  the  rhomboid,  and  d, 
the  posterior  portion  of  the  stemo-clavicular  ligament. 

t Fig.  124. — Costo-sternal  articulations  j anterior  surface. — a, 
manubrium  of  the  sternum;  b,  ensiform  process  or  cartilage;  c,  c, 
clavicles ; d,  d,  ribs  out  across ; e,  costo-clavicular  ligament,  left 
side ;/,  membrana-stemi  anterior ; g,  anterior  costo-sternal  liga- 
ments ; A,  h,  ligaments  uniting  the  cartilages  of  the  false  ribs  to 
each  other. 
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Acromial  end,  flattened,  and  rests  on  the  edge  of  the 
acromion  process,  by  a small  articulating  surface ; its 
ant.  surface  gives  attachment  to  the  pect.  major  and 


Fig.  126.*  Fig.  126.+ 


* Fig.  125. — Double  section  of  the  sternum  and  collar-bone; 
the  object  is  to  show  the  loose  and  spongy  character  of  the  ster- 
num, and  more  especially  the  double  joint  and  inter-articular 
fibro-cartilage  at  the  sterno-clavicular  articulation. — o,  clavicle ; 
b.  superior  synovial  membrane ; d,  inferior  ditto;  c,  the  fibro- 
cartilage. 

t Fig.  128.— Shows  the  bodies  of  two  of  the  dorsal  vertebra 
with  the  corresponding  ribs  in  titu. — a,  a,  bodies  of  the  vertebra 
covered  by  the  anterior  common  lig^ent  of  the  vertebra;  b,  b, 
anterior  or  radiated  eosto-vertcbral  ligaments  (Ligamentum  capi- 
tuli  coitarum);  c,  c,  anterior  costo-transverse  ligaments. 
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deltoid,  its  post,  to  the  sterno-mastoid  and  trapezius, 
its  under  surface  to  the  subclavius. 

Fig.  127.* 


Scapula,  Sit.  upper,  lateral,  and  posterior  part  of 
thorax,  extending  from  second  to  seventh  rib.  Int. 
or  ant.  surface  concave  and  marked  by  several  ridges, 
forms  the  subscapular  fossa,  and  give  attachment  to 
the  subscap.  muscle.  Ext.  or  post,  surface  is  divided 
by  the  spine  into  the  supra-  and  infra-spin atus  fossse, 
the  former  is  concave,  and  lodges  the  supra-spinatus 
muscle ; the  latter  convex,  gives  attachment  to  the 
infra-spinatus,  and  at  its  lower  edge  to  the  teres  minor. 
A quadrilateral  flat  sui  face  over  the  angle  gives  attach- 
ment to  the  teres  major.  The  spine  commences  from 
the  posterior  border  near  its  upper  third,  passes  up- 
wards and  forwards,  and  terminates  in  a quadrilateral 
flat  process,  the  acromion:  to  its  upper  margin  is 
attached  the  trapezius,  to  its  lower,  the  deltoid.  Supe- 
rior margin,  thin  and  short,  is  notched  anteriorly  by 
the  supra-scapular  notch  in  front  of  which  arises  the 
coracoid  process,  which  curves  forwards  and  gives 
attachment  to  the  coraco-brachialis  and  short  head  of 

♦ Fig.  127.— A.  Right  collar-bone,  upper  surface. — a,  sternal 
extremity  of  the  bone,  articular  facotte ; b,  c,  shaft  of  the  bone. 
Inner  edge  ; h,  g,  shaft,  outer  edge  ; d,  acromial  extremity. — B. 
Same  collar-bone,  lower  surface. — a,  sternal  end ; h,  shaft  ; A,  g, 
outer  rounded  surface  or  edge ; c,  tuberosity  for  the  attachment 
of  the  conoid  and  trapezoid  ligament ; f,  opening  to  admit  the 
nourishing  artery  of  the  bone;  d,  acromial  end;  e,  articular 
facette,  connecting  the  bone  with  the  scapula. 
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biceps  in  front,  and  the  pect.  minor  internally.  Fog- 
terior  margin,  or  hose,  slightly  curved,  gives  insertion 


to  the  rhomboid  muscles.  Anterior  margin,  thick, 
gives  origin  to  the  long  head  of  the  triceps  near  the 
neck  of  the  bone.  The  superior  pos- 
terior angle  gives  insertion  to  the 
levator  anguli  scapulse ; the  anterior 

* Fig.  128. — Bight  scapula,  posterior  sur- 
face.— a,  anterior  angle  and  cervical  margin  j 

b,  superior  and  posterior  angle;  «,  triangu- 
lar smooth  surface  at  the  base  of  the  spine ; 

c,  the  spine  of  the  scapula ; d,  points  also  to 
the  notch  in  the  cervical  mar^n  of  the  bone; 
e,  glenoid  surface  or  cavity  ; f,  cervix  oi 
neck ; g,  axillary  margin ; A,  spinal  or  verte* 
hral  margin ; k,  in  anterior  angle. 

t Fig.  129. — Bight  scapul^  costal  surface. 
a,  coracoid  process ; b,  superior  and  posterior 
angle  ; c,  acromion  ; d,  articular  facettc ; e, 
glenoid  cavity  ; J,  cervix ; g,  axillary  margin ; 
k,  inferior  angle : A,  vertebral  margin. 

t Fig.  130. — Bight  scapula,  viewed  ante- 
riorly. — a,  coracoid  process ; b,  superior  anglef 
c,  acromion  and  spine ; d,  cervix ; e,  f, 
glenoid  cavity ; A,  g,  squamous  plate  and 
axillary  marmn;  t,  k,  crests  and  grooves  for  the  attachment 
of  muscles ; \ inferior  angle. 
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forms  the  glenoid  cavity,  supported  on  an  elongated 
process,  the  neck.  Glenoid  cavity,  oval,  long  axis 
directed  vertically,  is  concave,  to  receive  the  head  of 
the  humerus. 


Ligaments  of  ike  Scapula.  Sup. proper  Lig.  crosses 
the  supra-scapular  notch,  and  gives  origin  to  the 
omo-hyoid  muscle.  Spino-glenoid  stretches  from  the 
under  surface  of  the  spine  to  the  upper  and  posterior 
border  of  the  glenoid  cavity.  Coraco  acromial  arises 
broad  from  the  coracoid  process,  passes  upwards,  and 
is  inserted  narrow  into  the  acromion. 

Humerus,  or  Arm-Bone. — Head,  rounded  and  con- 
vex, forms  little  more  than  half  a sphere,  is  directed 
upwards  and  inwards,  and  joins  the  glenoid  cavity  to 

• Fig.  131. — Ligaments  of  the  clavicle  and  scapula;  the 
shoulder-joint  has  been  opened  and  the  humerus  removed. — a, 
the  coliar-bone, left  side ; I,  the  acromion  process  of  the  scapula  ; 
e,  glenoid  cavity  of  the  scapula ; d,  coraco-clavieular  ligaments  ; 
e,  points  to  the  superior  ligament  of  the  articuiation  beWeen  the 
clavicle  and  scapula ; /,  the  coraco-aciomial  ligament;  y,  long 
tendon  of  the  biceps  cut  across ; h,  summit  of  the  coracoid  pro- 
cess. 


Fig.  131.* 
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Fig.  132.'< 


• Fig.  132. — A.  Eight  humerus,  anterior  surface. — a,  head  of 
the  bone ; 4,  anatomical  neck  of  the  humerus;  e,  greater  tuber- 
osity; d, smaller  tuberosity;  e,  bicipital  groove;  f,  r,  a,  $,  h,  r, 
shaft,  external  and  internal  edges ; «,  crest  running  to  the  outer 
condyle  of  the  humerus ; p,  outer  condyle ; o,  smaller  head  ; /, 
inner  edge  of  the  trochlea;*:,  inner  condyle;  m,  anterior  and 
internal  fovea,  for  lodging  the  coracoid  process  of  the  ulna 
during  violent  flexion  of  the  fore-arm. — H.  Right  humerus,  as 
seen  posteriorly. — o,  head  of  the  bone  ; 4,  anatomical  neck ; e, 
larger  tuberosity ; shaft ; p,  h,  twisted  form  of  the  shaft  and 
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foi-m  the  shoulder-joint ; is  supported  by  the  anatomical 
neck  forming  a deep  groove  for  the  attachment  of 
the  capsular  ligament ; beyond  this  are  the  greater 
and  lesser  tuberosities,  the  former,  the  external,  has 
three  facettes  for  the  insertions  of  the  supra-spinatus, 
infra-spinatus,  and  teres  minor  muscles.  The  latter, 
the  internal,  gives  insertion  to  the  subscapularis  muse. ; 
between  them  in  front  is  the  bicipital  groove  through 
which  the  long  tendon  of  the  biceps  runs ; beneath 
them  the  bone  contracts  and  forms  the  surgical  neck. 
Body,  or  shaft,  round  above,  is  twisted  in  the  middle 
flat  and  triangular  below,  its  posterior  surface  gives 
origin  to  the  second  and  third  head  of  the  triceps, 
between  which  is  a groove  for  the  musculo-spiral 
nerve ; on  the  inner  surface,  near  its  centre,  is  a rough 
surface  for  the  insertion  of  the  coraco-brachialis,  and 
on  its  outer  a triangular  rough  surface  for  the  insertion 
of  the  deltoid ; the  anterior  surface  beneath  this  affords 
origin  to  the  brachialis  anticus  muscle. 

The  lower  extremity  of  the  humerus  is  flattened  and 
twisted  a little  forwards.  From  within  outwards  are, 
the  int.  condyle,  projecting,  gives  origin  to  the  tendon 
of  the  pronators  and  flexors,  and  the  int.  lat.  ligament ; 
the  ejpitrochlea,  a projecting  eminence,  the  trochlea,  an 
articular  surface  for  the  greater  sigmoid  cavity  of  the 
ulna,  bounded  in  front  and  behind  by  the  ant.  and 
post,  humeral  fossse ; a slight  projection,  a rounded 
small  head,  the  capitulum,  to  artic.  with  the  head  of 
the  radius,  the  ext.  condyle,  slightly  projecting  for  the 
origin  of  the  ext.  lat.  lig.  and  the  supinators  and  ex- 
tensors ; from  each  condyle  a ridge  of  bone  passes  up- 
wards on  the  humerus,  and  affords  attachment  to  the 
intermuscular  septa  and  some  of  the  muscles  of  the 
fore-arm. 

groove  for  the  passage  of  a braneh  of  the  radial  or  museulo- 
spiral  nerve  and  artery ; i,  crest  running  to  p,  the  external  con- 
dyles ; k,  i,  inner  condyle;  I,  trochlea  or  pulley.  About  an  inch 
above  the  inner  condyle,  k,  there  exists  in  nearly  every  humerus 
a vestige  of  the  supra-condyloid  process. 

X 2 
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SHOULDER-JOINT. 


THE  SHODLDER-JOINT 

Is  formed  by  the  glenoid  cavity  and  bead  of  the 
humerus  just  described. 


Fig.  133.* 
e 


Ligaments,  capsular,  arises  from  neck  of  scapula, 
outside  brim  of  glenoid  cavity,  descends  expanding 
round  the  head  of  the  humerus,  and  is  inserted  into 
the  anatomical  neck  ; strongest  interiorly,  weak  supe- 
riorly, it  is  perforated  in  front  by  the  long  head  of  the 
biceps,  internally  by  the  subscapularis  tendon,  and 
above  by  the  supra-spinatus. 

Coraco-humeral,  or  accessory,  extends  obliquely 
downwards  and  outwards  from  the  coracoid  process  to 
the  ant.  part  of  the  great  tuberosity.  Glenoid  sur- 
rounds the  brim  of  the  glenoid  cavity  and  is  continuous 
with  the  tendon  of  the  biceps. 

• Fig.  133.— Shoulder-joint,  left  side,  viewed  anteriorly. — o, 
the  shaft  of  the  humerus  ; b,  the  capsular  ligament;  e,  tendon 
of  the  biceps;  d,  coruco- acromial  ligament;  e,  collar-bone;  f, 
coraco-clavicular  ligaments;  g,  section  of  the  scapula. 
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Fig.  131.* 
e 


BONB8  OP  THB  POKE-AHM. 

Ulna  forms  the  inner  bone,  Sup.  ext.  presents 
greater  sigmoid  notch  to  artic.  with  the  trochlea  of  the 
humerus,  bounded  above  by  the  olecranon  process,  to 
which  the  tendon  of  the  triceps  is  attached,  in  front 
by  the  coronoid  process  for  the  insertion  of  the  brachialis 
anticus  ; on  its  outer  edge  is  the  lesser  sigmoid  notch 
for  artic.  with  the  side  of  the  head  of  the  radius.  Body, 
triangular,  is  divided  into  three  surfaces  by  three  lines, 
afifording  attachment  to  the  muscles  and  intermuscular 
septa.  Lower  ext.  first  contracted,  then  expands  and 
forms  a rounded  extremity,  to  artic.  with  the  concavity 
on  the  radius,  on  its  inner  part  is'the  styloid  process  to 
which  the  int.  lat.  lig.  of  the  wrist  is  attached. 

Kadius  lies  on  the  outer  side  of  the  fore-arm  ; sup. 
ext.  forms  the  head,  on  which  is  a cup-like  cavity  to 
artic.  with  the  capitulum  of  the . humerus  ; on  its  side 
an  artic.  surface  for  the  lesser  sigmoid  notch  of  the 

• Fig  134. — ^Vertical  section  of  the  shoulder-joint,  to  show  the 
course  of  the  synovial  capsule  and  inter-articular  tendon. — a,  the 
scapula;  b,  the  humerus  ; c,  the  tendon  of  the  biceps ; d,  d,  d, 
the  capsular  ligament  and  the  synovial  capsule  at  various  points 
of  reflexion ; e,  the  divided  clavicle. 
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• Fig.  136.— A.  EadiuF,  anteriorly.— a,  b,  head  of  the  bone;  c, 
the  neck  ; d,  bicipital  tuberosity ; f,  shaft,  and  hole  for  the 
transmission  of  the  nourishing  arteiy  j g,  h,  external  rounded 
edge  ; q,  i,  crest  running  to  the  lower  part  of  the  bone ; Ic,  articu- 
lar surface  opposed  to  the  scaphoid  and  semi-lunar  carpal  bones  ; 
I,  styloid  process  of  the  radius. — B.  Radius,  posterior  surface. — 
o,  4,  c,  d,  correspond  to  the  same  parts  as  in  Fig.  68;  «,  inner 
sharp  crest  or  ridge,  to  which  is  attached  the  interosseal  liga- 
ments ; this  inner  ridge  runs  to  f,  the  articular  surface  which 
plays  on  the  smaller  head  of  the  ulna ; p,  o,  grooves  on  the  back 
of  the  radius  for  the  play  of  tendons ; m,  n,  external  ridge  run- 
ning to  I,  the  styloid  process  of  the  radius.— C.  Right  ulna, 
anterior  surface.— o,  greater  sigmoid  cavity,  an  articular  surface 
for  receiving  the  pulley  of  the  humerus  ; 4,  lower  part  of  the 
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ulna ; below  this  is  the  neck  and  at  its  lower  and  inner 
part  the  tubercle  into  which  the  tendon  of  the  biceps  is 
inserted.  Body,  is  divided  into  three  surfaces,  by  three 
lines  for  the  attachment  of  muscles  and  fascia,  its  ext. 
surface  conve.'c  presents  near  its  centre  a rough  surface 
for  the  insertion  of  the  pronator  teres.  Inf.  ext.  ex- 
panded and  quadrilateral  presents  in  front  a concavity 
for  the  insertion  of  the  pronator  quadratus,  posteriorly 
it  is  marked  by  three  grooves  for  the  passage  of  the 
extensor  tendons,  the  middle  groove  lodges  the  exten- 
sor secundi  intemodii  pollicis  tendon ; the  second,  to  the 
ulnar  side  of  this,  transmits  the  extensor  com.  and  indi- 
cator tendons  ; the  third  to  the  radial  side  of  the  first  is 
divided  into  two  for  the  tendons  of  the  extensores  carpi 
radialis.  Along  the  ext.  border  is  another  groove 
divided  into  two  for  the  extens.  ossis  metacarpi  and 
primus  intemodii  pollicis  tendons  ; externally  is  the 
styloid  process,  to  which  the  ext.  lat.  lig.  of  the  wrist 
is  attached,  and  on  its  outer  surface  the  tendon  of  the 
sup.  longus ; internally  a concave  surface  to  artic.  with 
the  ulna  inferiorly,  is  the  artic.  surface  for  the  carpus 
divided  partially  into  two  by  a slight  ridge. 

THE  ELBOW-JOINT 

Is  formed  by  the  lower  ext.  of  the  humerus  and  the 
upper  extremities  of  the  ulna  and  radius  as  just  de- 
scribed. 

L/igaments.  Anterior,  Or.  anterior  surface  of  hume- 
rus around  ant.  humeral  fossa,  descends  obliquely  in 
front  of  the  joint.  Ans. -annular  lig.  of  radius  and 
coronoid  process.  Post.  lig.  not  so  well  marked.  Or. 
around  post  humeral  tossa.  Ins.  ext.  of  olecranon 

ancon  process ; c,  triangular  smooth  surface  below  the  ancon ; e, 
articular  fimette  for  the  head  of  the  radius  jy,  triangular  surface 
below ; d,  i,  shaft ; h,  small  head  of  the  ulna ; k,  styloid  process 
of  this  bone.  D.  Hight  ulna,  posterior. — it,  4,  point  to  the  ancon 
proems ; d,  smooth  subcutaneous  surface,  and  crest  lor  the 
attachment  of  the  anconeus  muscle ; w,  shaft,  lower  part  • h k, 
styloid  process,  and  part  of  the  smaller  head  of  the  bone. 
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process.  Int,  lat.  flat  and  triangular.  Or.  int.  condyle 
of  humerus.  Ins.  side  of  olecranon  and  coronoid  pro- 
cess. Ext.  lateral,  Or.  ext.  condyle  of  humerus.  Ins. 
side  of  annular  lig.  of  radius. 

Superior  radio-ulnar  artic.  formed  by  the  side  of 
the  head  of  radius  and  lesser  sigmoid  cavity  of  ulna. 
Ligaments.  Annular,  Or.  from  front  and  back  of 
lesser  sigmoid  cavity  of  ulna, 
Fig.  136.*  surrounds  the  edge  of  the  head 

of  the  radius.  Oblique  lig.  Or. 
root  of  coronoid  process,  descends 
obliquely  outwards.  Ins.  side 
of  radius  below  its  tubercle. 

Inferior  radio-ulnar  articu- 
lation, formed  by  convex  side  of 
lower  ext.  of  ulna,  and  con- 
cavity on  inner  side  of  radius, 
the  ligaments  are  anterior  and 
jjosterior,  composed  of  irregular 
fibres  attached  to  each  bone 
close  to  artic.  surfaces. 

The  Carpus  consists  of  eight 
bones  arranged  in  two  rows. 

Eirst  row,  from  without  in- 
wards as  follows,  scaphoid,  lunar, 
cuneiform,  and  pisiform. 

Second  row,  trapezium,  tra- 
pezoid, magnum,  and  unciform. 

Scaphoid.  Largest  of  first 
row,  convex  above,  concave  be- 
neath, presents  four  artic.  sur- 
faces, superior  to  artic.  with  the 
radius,  internal  to  artic.  with  the  lunar  above,  os 
magnum  beneath,  inferior  double  to  artic.  with  the 


• Fig.  138.— The  elbow-joint,  together  with  theradi<^hnmeral 
and  superior  radio-cubital  articulations,  laid  open  to  displaj  the 
course  of  the  synovial  membrane  or  capsule.— a,  b,  point  to  the 
out  edges  of  the  inferior  portion  of  the  synovial  capsules. 
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trapezium  and  trapezoides.  The  rest  of  the  bone  is 
rough  for  the  attachment  of  ligaments. 

Lunar  has  four  articulating  surfaces,  sup.  convex  to 
artic.  with  the  radius,  inf.  concave  to  artic,  with  the 
magnum  and  unciform  ; int.  flat  to  artic.  with  the 
cuneiform ; ext.  flat  to  artic.  with  the  scaphoid. 

Cuneiform,  wedge-shaped,  the  base  is  directed  out- 
wards and  artic.  with  the  lunar ; apex  inwards,  convex 


Fig.  137.* 


Fig.  137.— Right  hand,  palmar  surface. — a,  scaphoid  bone  ; 
b,  semi-iunar;  c,  pyramidal;  d,  pisiform;  e,  trapezium;/, 
trapezoides ; g,  ma;mum ; h,  unciform ; i,  metacarpal  bone  of  the 
thumb,  by  some  viewed  as  a phalanx;  I,  n,  first  and  second 
phal^ges  of  the  thumb ; Jc,  metacarpal  bones  of  the  fingers ; m, 
proximal  phalanges;  o,  middle  ditto;  p,  distal  ditto,  or  nail 
bones. 
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and  smooth  artic.  with  the  fibro-  or  inter-articular  carti- 
lage, inf.  concave  lo  artic.  with  the  unciform,  ant.  flat 
to  artic.  with  the  pisiform. 

I^iaiform,  pea-shaped  artic.  with  but  one  bone,  the 
cuneiform. 

Trapezium,  concave  above,  to  artic.  with  scaphoid 
Fig.  138.* 


• Fig.  138. — Right  hand,  dorsal  aspect.— a,  scapiioid ; b,  semi- 
lunar; c,  multangular;  d,  pisiform  ; e,  unciform;/,  magnum;  q, 
trapezoides ; h,  trapezium  ; i,  metacarpal  bone  of  the  thumb ; >, 
ditto  of  the  index  finger ; j,  q,  q,  sesamoid  bones  in  connexion 
with  the  thumb,  forefinger,  and  little  finger ; I,  proximal  pha- 
lanx ; n,  distal  phalanx  of  the  thumb  ; »i,  o,  p,  proximal  middle 
and  distal  phalanges  of  the  fingers. 
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helow,  convex  from  before  backwards,  concave  trans- 
versely to  artic.  with  the  metacarpal  bone  of  thumb, 
int.  artic.  with  the  trapezoid  and  inf.  with  the  second 
metacarp,  bone,  ant,  is  grooved  by  the  flexor  carpi 
radialis  tendon. 

Trapezoid,  smallest  of  this  row,  artic.  above  with  the 
scaphoid,  ext.  with  the  trapezium,  int.  the  magnum, 
inf.  with  the  second  metacarp.  bone. 

MagnuTn.  The  largest  of  the  carpal  bones, 
presents  a convex  head  to  artic.  with  the  scaphoid  and 
lunar,  inf.  artic.  with  the  second,  third,  and  fourth 
metacarp,  bones,  ext.  with  the  trapezoid,  and  int.  with 
the  unciform,  its  jtost.  surface  is  large,  its  ant.  thin  and 
small. 

Unciform,  so  named  from  its  hook-like  process,  which 
springs  from  its  ant.  surface ; above  it  artic.  with  the 
lunar,  below  with  the  fourth  and  fifth  metacarp,  bones, 
ext.  with  the  magnum,  and  int.  with  the  cuneiform. 
The  free  surfaces  of  the  carpal  bone  are  rough  for  the 
attachment  of  irregular  bands  of  fibres  connecting  them 
together;  most  of  these  radiate  from  the  ant.  surface  of 
the  magnum. 

Whist-jojnt  is  formed  by  the  lower  ext.  of  the  radius 
above,  the  scaphoid  and  lunar  beneath,  the  ulna  is 
separated  from  the  artic.  by  an  inter-articular  cartilage. 

Ligaments.  Ext.  lateral.  Or.  styloid  process  of  ra- 
dius. Ins.  side  of  scaphoid,  annular  lig.  and  trapezium. 
Int.  lat.  Or.  styloid  process  of  ulna.  Ins.  cuneiform 
and  pisiform  bones.  Ant.  andyjost.  consist  of  irregular 
fibres  which  descend  from  the  radius  to  the  front  and 
back  of  the  first  row  of  carpal  bones.  The  anterior 
and  posterior  annular  ligaments  do  not  belong  to  this 
artic.,  they  have  been  described  (see  Fascice).  In  the 
interior  of  this  joint  is  a triangular  inter-articula  rcarti- 
lage,  between  the  exf.  of  the  ulna  and  cuneiform  bone, 
its  apex  is  attached  in  a depression  on  the  outer  side  of 
the  root  of  the  styloid  process  of  the  ulna,  its  base  to 
the  ridge  separating  the  artic.  surfaces  on  the  radius. 
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Like  the  larger  joints,  this  and  the  intercarpal  articu- 
lations are  lined  by  synovial  membrane. 

Metacarpal  tones,  five  in  number,  resemble  each 
other,  anteriorly  concave  a.'odin&Trovr,  posteriorly  broad 
and  convex,  sup.  ext.  irregular,  artic.  with  one  more 
of  the  carpal  bones,  inf,  ext.  presents  a rounded  head  to 

Fig.  139.* 


• Fig.  139.— Ligaments  of  the  hand  ; palmar  ^ 

terior  radio-carpal  ligaments ; b,  ligament  5'*!' 

form  bone  to  the  unciform  process  of  the 
anterior  carpo-metaoarpal  ^ toidonl^ 

ligament;  fibrous  sheaths  enclosing  the  flexor  tendons  oi  m 

fingers. 
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artic.  with  the  base  of  the  first  phalanx.  The  first 
metacarpal  bone  is  supported  by  one  bone,  the  trape- 
zium, the  second  by  three,  trapezium,  trapezoid,  and 
magnum,  the  third  by  one,  os  magnum,  the  fourth  by 
two,  os  magnum  and  unciform,  the  fifth  by  one,  the 
unciform.  Small  artic.  surfaces  are  observed  on  the 
sides  of  the  four  inner  where  they  touch  each  other,  or 
one  of  the  carpal  bones  ; they  are  connected  by  irregu- 
lar bands  of  fibres,  that  of  the  thumb  possesses  lateral 
ligaments. 

Metacarpo-phalanqeal  articulations  are  provided  with 
lateral  ligaments  and  a kind  of  capsular  lig. 

Phalanges.  Each  finger  possesses  three  phalanges, 
excepting  the  thumb,  which  has  but  two,  anteriorly 
concave,  posteriorly  convex,  the  metacarp.  ext.  of  the 
first  phalanx  is  concave,  to  artic.  with  the  head  of  the 
metacarp,  bone,  the  inf.  ext.  is  convex  from  before 
backwards,  and  concave  from  side  to  side  to  artic.  with 
the  second  phalanx,  which  presents  an  opposite  arrange- 
ment. The  last  articulation  resembles  this.  The  un- 
gual phalanx  terminates  in  a rough  pointed  extremity. 
These  articulations  possess  lateral  ligaments  and  a kind 
of  capsular  lig. 

THE  BONES  OP  THE  INFERIOR  EXTREMITIES 

Consist  of  the  pelvis,  femur,  tibia,  fibula,  tarsus,  meta- 
tarsus, and  phalanges. 

The  pelvis  is  properly  an  intermediate  structure 
between  the  trunk  and  lower  extremities.  It  is  com- 
posed of  four  bones,  the  sacrum  and  os  coccyx,  pos- 
teriorly, the  ossa  innominata  on  either  side. 

_ Os  sacrum  triangular,  the  base  above,  the  apex  below. 
Sit.  between  ossa  innominata,  beneath  the  spine  and 
above  os  coccyx.  Ant.  surface  concave,  looks  down- 
ward and  forwards,  presents  four  transverse  lines 
indicating  the  pieces  of  which  it  originally  consisted, 
external  to  these  are  the  four  ant.  sacral  foramina 
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through  which  the  sacral  nerves  pass  out,  between 
these  are  smooth  surfaces  from  which  the  pyriformis 
arises.  Post,  surface  irregular  and  convex,  presents 


• Fig.  140. — Introitus  or  abdominal  entrance  of  the  true 
pelvis.— The  lines  a,  4,  c,  d.  mark  the  antero-posterior,  oblique, 
and  transverse  diameters  of  the  abdominal  entrance  or  introitas. 

t Fig.  141. — Perineal  exit  of  the  pelvis,  female. — The  ideal 
lines  a,  4,  c,  d,  mark  the  antero-posterior,  oblique,  and  trans- 
verse diameters  of  the  outlet  of  the  pelvis,  looking  towards  the 
pcrinieum. 
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on  mesial  line  the  rudiments  of  spinous  processes 
often  united  into  one  ridge,  beneath  which  is  a trian- 
gular channel  in  which  the  spinal  canal  terminates, 
external  to  these  are  grooves  for  the  attachment  of 
muscles,  in  them  are  the  post,  sacral  foramina,  much 
smaller  than  the  anterior  for  the  exit  of  post,  sacral 
nerves,  external  to  these  is  a row  of  small  tubercles 
analogous  to  the  transverse  processes  of  the  vertebrae. 
The  base  of  the  sacrum  turned  upwards  and  forwards 
presents  an  artic.  surface  for  the  last  lumbar  vertebra. 


Fig.  142.' 


* Fig.  142. — Section  of  the  pelvis,  right  side,  seen  from  within. 
a,  portion  of  the  crest  of  the  ilium  ; b,  anterior  and  superior 
spinous  process  of  the  ilium ; c,  anterior  and  inferior  spinous 
process ; d,  horizontal  ramus  ot  the  pubes ; e,  angle  of  the 
pubes ; f,  cartilaginous  disc  forming  with  the  opposing  bone  the 
symphysis;  g,  tuberosity  of  the  ischium ; 7i,  obturator  foramen, 
also  called  thyroid ; i,  smaller  sciatic  notch ; k,  spine  of  the 
ischium ; I,  greater  sciatic  notch ; m,  sacro-iliao  articulation ; n,  n, 
bodies  of  the  4th  and  6th  lumbar  vertebrae;  o,  posterior  spinous 
process  of  ilium ; p,  crest  or  spinous  ridge  of  the  sacrum ; 
g.  coccygeal  hones  divided  like  the  sacrum,  mesially  and  longi- 
tudinally; $,  concavity  of  the  ilium. 
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its  anterior  edge  forms  the  promontory,  behind  it  is  the 
opening  of  the  sacral  canal,  and  on  each  side  an  ob- 
lique artic.  process  concave,  and  looking  backwards 
and  inwards  to  form  the  artic.  process  of  the  last 
lumbar  vertebra.  The  apex  directed  forwards  and 
downwards  articulates  with  the  first  bone  of  the  os 
coccyx. 

Ext.  surface  presents  oblong  artic.  surface  to  join 
the  os  innominatum,  and  beneath  this,  a smooth  margin 
which  forms  part  of  the  great  sacro-sciatic  notch. 

Os  or  ossa  coccygis  consists  usually  of  three  or  four 
irregular  small  bones,  articulated  with  each  other  in 
early  life,  but  consolidated  in  advanced  age. 


Os  innominatum,  irregular  in  shape,  forms  the  lateral 
and  anterior  walls  of  the  pelvis;  it  is  divided  into 
three  hones,  ilium,  ischium,  and  pubes. 

• Fig.  143. — Pelvic  or  anterior  surface  of  sacrum. — a,  a,  a,  a, 
bodies  of  sacral  vertebra: ; b,  surface  of  lumbro-sacr^  artic ; 
d,  extremity  of  sacrum ; e,  grooves  leading  to  anterior  sacral 
foramina. 

t Fig.  144. — Posterior 'surface  of  sacrum. — e,  orifice  of  spinal 
canal ; e,  posterior  of  sacral  foramina ; h,  sacral  spine. 


Fig.  143.* 


Fig.  144.t 
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Os  ilium  forms  the  largest  portion  of  the  os  inno- 
minatnm  ; broad,  flat,  and  triangular,  its  base  is  at  its 
upper  part,  its  apex  at  the  acetabulum.  Uxt.  surface, 
turned  also  a little  backwards,  concave  in  front,  then 
convex,  and  again  concave,  it  presents  from  above 
downwards  a rough  surface,  which  commences  a short 
distance  behind  the  ant.  sup.  spinous  process,  passes 
backwards  between  the  sup.  and  inf.  semicircular  ridges, 
expanding  considerably,  and  terminates  at  the  post, 
spinous  processes ; this  gives  origin  to  the  gluteus  me- 
dius  muscle,  a rough  surface  at  the  back  part  gives 
origin  to  the  gluteus  maxiraus,  beneath  is  the  inf. 
semicircular  ridge,  from  which  and  the  surface  beneath 
the  gluteus  minimus  arises ; beneath  this  the  bona 
projects  to  form  the  brim  of  the  acetabulum. 


Fig.  146.* 


• Pig.  146. — Eight  08  innominatum  outer  surface.— a,  sym- 
physiB  pubis  ; i,  angle  of  pubes;  c,  descending  ramus  of  pubes; 
d,  ascending  ramus  of  ischium;  /,  tuber  Isohii;  g,  spine  of 
ischium ; k,  obturator  foramen ; i,  outer  surface  of  ilium  ; 
1,  posterior  spines  of  ilium;  m,. great  sciatic  notch. 
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Internal  surface  concave  foms  tbe  iliac  foHBa  and 
lodges  the  iliacns  internus  muscle : this  is  bounded 
interiorly  by  the  ilio-pectineal  line,  forming  the  boun- 
dary between  the  true  and  false  pelvis,  of  which  the 
08  ilium  forms  but  little.  This  line,  well  marked  an- 
teriorly, is  indistinct  posteriorly ; to  it  the  pelvic 
fascia  is  attached  through  its  greatest  portion,  and  in 
front  the  psoas  parvus  tendon  and  Gimbemant’s  liga- 
ment. 

Os  ischium  forms  the  lower,  outer,  and  back  part  of 
the  pelvis.  Ant.  surface  turned  a little  outwards, 
presents  extemalh/  the  acetabulum,  a deep  cup-like 
cavity  for  the  reception  of  the  head  of  the  femur, 
with  which  it  forms  the  hip-joint,  this  is  formed  two- 
fifths  and  a little  more  by  the  ischium,  less  than  two- 

Fig. 146.* 


• Fig.  146. — Left  os  innominatum,  inner  or  pelvic  surface. — 
a,  spine  of  pubes;  e,  descending  ramus  of  pub^;  <i,  a«-ending 
ramus  of  isonium  ; e,  symphysis  pubis  ; f,  tuber  ischii;  g,  spine 
of  ischium  ; A,  obturator  foramen  ; A,  iliao  fossa;  n,  posterior 
inferior  spinous  process  of  ilium. 
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fifths  by  the  os  ilium,  and  one-fifth  hy  the  pubes ; it 
is  surrounded  by  the  brim,  well  marked  at  its  upper 
and  back  part,  shallow  elsewhere,  and  deficient  inter- 
nally, where  it  forms  a notch  through  which  vessels  and 
nerves  pass  to  the  head  of  the  femur  ; at  the  bottom, 
but  nearer  the  pubes,  is  an  iiregular  depression  which 
aSbrds  origin  to  the  round  lig.,  and  lodges  Haversian 
glands.  Beneath  this  is  a gi-oove  for  the  obturator 
ext.  tendon,  and  from  this  descends  a rough  ridge 
which  gives  origin  to  the  quadratus  femoris  muscle ; 
the  anterior  part  of  the  body  is  thin  and  presents 
the  obturator  foramen  interiorly,  the  posterior  joins 
the  ilium,  and  foi-ms  part  of  the  great  sciatic  notch, 
beneath  is  the  tuberosity,  from  this  the  ascending 
ramus  ascends  to  join  the  descending  ramus  of  the 
pubes. 

Os  pubis  forms  the  inner  and  ant.  part  of  the  pelvis, 
from  tne  preceding  the  ramus  ascends  to  terminate  in 
a flat  surface  attached  to  its  fellow  at  the  symphysis, 
from  the  upper  extremity  of  this  the  horizontal  ramus 
passes  outwards  to  join  the  ilium  ; its  superior  margin 
18  the  crest,  between  which  and  the  symphysis  is  the 
angle.  A sharp  ridge  separates  the  superior  surface 
of  the  crest  from  the  posterior,  this  is  the  commence- 
ment of  the  ilio-pectineal  line ; in  front  of  this  the 
ramus  is  smooth  and  concave  and  supports  the  femoral 
vessels ; at  its  inner  extremity  is  the  spine  or  tubercle, 
to  which  Poupart’s  lig.  is  attached. 

The  circumference  of  the  os  innominatum  presents, 
first,  the  ant.  sup.  spinous  process  of  the  ilium,  passing 
backwards,  it  forms  a waving  surface,  the  crest  termi- 
nates behind  in  the  posterior  superior  spine  of  the  ilium. 
A little  below  this  the  posterior  inf.  spine,  between 
these,  but  more  internal,  an  irregular  surface  to  form  the 
sacro-iliac  symphysis;  passing  downwards  and  forwards 
the  great  sciatic  notch,  then  the  spine  of  the  ischium, 
to  which  the  lesser  sciatic  lig.  is  attached,  a groove  for 
the  exit  of  the  obturator  internus  tendon,  more  infe- 
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riorly  the  tuber  ischii,  then  the  ascending  ramus  of 
this  bone,  tlie  descending  ramus  of  the  pubes,  sym- 
physis, horizontal  ramus,  anterior  inferior  spine  of  the 
ilium,  a shallow  groove  for  the  exit  of  the  inguino- 
cutaneous  nerve,  and  lastly,  the  anterior  superior  spine 
of  the  ilium. 

Artiailations  of  pelvis.  The  last  lumbar  vertebra  is 
joined  to  the  os  sacrum  by  the  inter-vertebral  substance 
and  a continuation  of  the  spinal  ligaments. 

Sacro-iliac  symphysis  or  synchondrosis,  between  the 
side  of  theos  sacrum  and  inner  edge  of  os  innominatum  ; 
the  bones  are  connected  by  anterior  and  posterior  liga- 
ments, and  an  intervening  cartilage,  ossified  in  the  old 
subject. 

Great  sacro-sciatic  ligament  extends  from  the  side 
of  the  sacrum  and  coccyx  downwards,  forwards,  and 
outwards,  to  be  inserted  into  the  tuber  ischii.  Lesser 
sacro-sciatic  Ug.  lies  internal  to  the  preceding;  smaller, 
it  arises  from  the  side  of  the  sacrum  and  os  coccyx, 
passes  outwards,  and  is  inserted,  pointed,  into  the  spine 
of  the  ischium.  The  great  sacro-sciatic  lig.  converts 
the  sciatic  notch  into  a foramen,  the  lesser  divides  this 
into  two,  a superior  larger,  an  inferior  smaller,  through 
the  former  pass  out  the  pyiiformis  muscle,  the  gluteal 
art.  and  superior  gluteal  nerve,  above  the  muscle ; the 
greater  and  lesser  sciatic  nerves,  sciatic  and  int.  pudic 
art.  below  the  muscle  through  the  lesser  sciatic  notch, 
the  obturator  internus  tendon  passes  out,  the  int.  pudic 
art.  re-enters  the  pelvis. 

Obturator  ligament  nearly  closes  the  obt.  foramen, 
leaving  a small  oblique  canal  at  its  upper  and  outer 
part  for  the  exit  of  the  obturator  art.  and  nerve.  The 
ossa  pubis  are  connected  by  an  intervening ^fibro-carti- 
lage  forming  the  symphysis  pubis,  an  ant.  jmterior  and 
a «Mb-y)Mbic  ligament  crossing  the  sub-pubic  angle. 

The  pelvis  is  divided  into  the  true  and  false  pelvis 
by  the  ifio-pectineal  line ; the  true  pelvis  lies  above  this 
lino,  the  false  beneath  it. 


FEMUK. 


325 


Femur,  or  thigh-hone,  is  the  only  bone  in  the  thigh  ; 
it  is  composed  of  a head,  neck,  shaft,  and  inferior  extre- 
mity. Head,  round  and  hemispherical,  presents  near 
its  centre,  but  a little  below  it,  a depression  into  which 
the  lig.  teres  is  inserted ; the  neck  proceeds  from  this 
downwards  and  outwards  and  joins  the  shaft  at  an 
acute  angle ; triangular,  its  base  joins  the  shaft,  its 
apex  the  head  of  the  bone,  its  surfaces  are  excavated, 
the  inferior  is  the  longest,  the  superior  the  shortest ; 
the  posterior  is  longer  than  the  anterior ; it  is  bounded 
in  front  and  behind  by  the  ant.  and  post,  inter-tro- 
chanteric lines,  extending  from  one  trochanter  to  the 
other. 

The  shaft  is  twisted  and  curved,  convex  in  front, 
concave  posteriorly.  Sup.  ext.  on  this  are,  the  greater 
and  lesser  trochanters,  the  former  square,  convex  ex- 
ternally, forms  the  highest  part  of  the  shaft,  on  the 
inner  side,  near  its  root  is  a pit  into  which  the  small 
rotators  outwards  are  attached  ; the  latter,  pointed  and 
triangular,  lies  on  its  inner  and  posterior  part  imme- 
diately beneath  the  neck.  Post,  surface  presents  on 
the  mesial  line  the  linea  aspera,  this  commences  above 
by  two  lines,  from  the  trochanters,  and  tenninates 
inferiorly  in  two  lines  leading  to  the  condyles,  it  gives 
attachment  to  numerous  muscles,  and  the  fascia  lata. 
The  anterior  and  lateral  surfaces  of  the  femur  are 
alternately  concave  and  convex,  and  are  covered  by  the 
vasti  muscles.  Inf.  Ext.  expands  to  form  the  ext.  and 
int.  condyles,  for  the  formation  of  the  knee-joint ; these 
are  rounded,  oblong  eminences,  tbe  long  axis  from 
before  backwards,  and  terminate  posteriorly  by  rounded 
extremities,  they  are  here  separated  by  a deep  notch  in 
which  the  popliteal  vessels  are  lodged ; in  front  they 
are  partially  separated  by  a concave  artic.  surface  on 
which  the  patella  glides ; the  internal  projects  most 
inferiorly  and  posteriorly,  the  external  is  wider  from 
side  to  side,  shorter  from  before  backwards,  and  projects 
most  anteriorly.  They  are  encrusted  with  cartilage 
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and  nrtic.  with  the  tibia  below  and  the  patella  in  front, 
forming  the  knee-joint;  on  the  outer  surface  of  each  is 
a projection  for  the  lat.  ligaments.  Beneath  the  ext.  a 
groove  for  the  popliteus  tendon. 


THE  HIP-JOINT 

is  formed  hy  the  acetabulum  and  head  of  the  femur  as 
just  described. 

Ligaments.  Capsular,  Or.  round  acetabulum  ext. 
to  the  cotyloid  ligament,  passes  downwards  and  out- 
wards around  the  head  ; Jns.  neck  of  femur  anteriorly 
as  far  as  ant.  inter-trochanteric  line,  posteriorly  into 
the  centre  of  the  neck.  Strongest  superiorly  and  pos- 
teriorly, where  it  receives  fibres  from  the  rectns  femoris, 
and  anteriorly  where  it  is  strengthened  by  the  accessory 
lig.,  weakest  towards  the  obt.  foramen.  Accessory  lig., 
Or.  ant.  inf.  spine  of  ilium  passes  downwards,  inwards, 
and  backwards.  Ins.  lesser  trochanter.  Cotyloid  lig. 
surrounds  brim  of  acetabulum,  to  which  it  is  attached ; 
it  passes  across  the  notch  in  its  inner  part,  and  termi- 
nates in  two  extremities  attached  to  its  opposite  edges. 
Structure,  fibro-cartilagiiious.  Ligamentum  teres.  Or. 
bottom  of  rough  surface  in  acetabulum,  passes  upwards 

the  inter-articular  ligament,  the  round  ligament  of  the  hip-joint ; 
c,  the  trochanter  m^or ; d,  the  neck,  cervix  ; e,  the  trochanter 
minor ; f,  o,  the  shaft ; A,  points  to  the  situation  of  a groove  in 
the  bone,  corresponding  to  the  femoral  artery  at  the  point  where 
it  becomes  popliteal ; I,  external  tuberosity ; t,  internal  tuberosity; 
i,  k,  lower  surface  of  the  outer  and  inner  condyles  ; m,  a smooth 
non-articular  part  of  the  shaft,  immediately  above  the  trochlea 
or  pulley,  on  which  the  rotula  plays. — B.  Thigh-bone  viewed 
posteriorly. — a,  head;  c,  trochanter  major;  d,neck;  e,  trochanter 
minor ; g,  r,  shaft ; r,  points  to  the  hole  for  the  passage  of  the 
nourishing  artery  of  the  shaft ; p,  linea  aspera ; A,  smooth  surface 
or  groove  for  the  femoral  artery ; m,  popliteal  portion  of  the 
shaft,  the  bone  is  here  cribriform  to  a certain  extent;  I,  external 
tuberosity ; i,  internal  tuberosity  ; k,  external  condyle ; n,  fovea 
inteicondyloidce.  The  crucial  ligaments  are  attached  to  this 
depression,  which  also  protects  and  lodges  them. 
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and  outwards  contracting,  and  is  Ins.  into  tl>e  depres- 
sion on  the  head  of  tlie  femur.  Transverse.  Is  formed 
by  some  fibres  of  the  cotyloid  lig.  crossing  the  notch  in 
the  acetabulum.  . . 


Fig.  148.* 


Patella.  Sit.  in  front  of  knee-joint,  heart-shaped, 
the  hose  above  gives  insertion  to  the  rectus  tendon, 
its  apex  below  gives  origin  to  the  lig.  patella,  ante- 
rior surface,  convex  and  rough,  is  covered  by  a bursa, 
posterior,  covered  with  cartilage,  is  divided  into  two  by 
a vertical  ridge,  of  which  the  ext.  concave  corresponds 
to  the  exL  condyle,  the  int.  smaller  and  convex  to  the 
int.  condyle. 

• Pig.  148. — This  instructive  section  of  the  hip-joint  requires 
little  or  no  explanation, — d,  points  to  the  superior  part  of  the 
capsular  ligament. 
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* Fig.  149. — Capsular  ligament  of  the  hip-joint;  also  Poupart’s 
ligament. — o,  the  capsular  ligament ; b,  the  oblique,  or  accessory 
ligament  of  the  joint;  d,  attachment  of  the  external  pillar  of 
Poupart’s  ligament  to  the  tubercle  of  the  pubis  ; e,  deep  struc- 
tures immediately  behind  that  portion  of  Poupart’s  ligament, 
called  the  ligament  of  Gimbernat;  c,  ligamentum  obturatorium . 

t Fig.  160. — A.  The  patella  or  rolula,  outer  surface. — B.  The 
same  osteid,-  as  seen  on  its  articular  or  inner  surface. 
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Bones  op  Leg.  The  leg  has 
two  bones,  tibia  fbttla. 

Tibia,  extends  from  knee  to 
ankle-joint.  Sup.  ext.  expanded, 
presents  two  condyles,  concave, 
for  reception  of  the  condyles  of 
the  femnr,  to  which  they  corre- 
spond. They  are  separated  by  a 
rough  surface  in  front  and  be- 
hind, also  by  the  spinous  pro- 
cess, a projecting  eminence.  On 
each  side  of  the  head  of  the  tibia 
is  a slight  prominence ; of  these 
the  int.  is  best  marked  for  the 
attachment  of  the  int.  lat.  lig. ; 
on  it  is  a groove  for  the  ant.  in- 
sertion of  the  semi-membranosus 
tendon ; on  the  under  and  back 
part  of  the  outer  is  a convex 
artic.  surface  which  joins  the  head 
of  the  fibula ; in  front  is  the 
tuberosity  for  the  insertion  of 
the  lig.  patellae.  Body  triangu- 


* Fig.  161. — A.  Bight  tibia  and 
fibula,  anteriorly. — a,  e,  articnlar  fa- 
cettes,  called  condyles  of  tlio  tibia ; b, 
superior  spine,  to  which  the  crucial 
ligaments  are  attached;  g,  shaft, 
smooth,  anterior  and  somewhat  in- 
ternal aspect ; h,  spine  or  crest ; t, 
malleolus  internus;  k,  articular  sur- 
face receiving  the  head  or  pulley 
of  the  astra^us;  I,  triangular  ar- 
ticular hollow,  on  which  rests  the 
fibula. — B.  The  fibula. — o,  articular  facette  of  the  headofihe 
bone;  b,  spine  or  tuberosity  for  tlie  attachment  of  the  tendon 
of  the  biceps  ; c,  neck  and  smooth  surface,  the  external  popliteal 
nerve  rests  on  this  surface  ; d,  shaft  of  the  bone ; e,  foramen  for 
the  entrance  of  the  nourishing  artery  of  the  shaft  of  the  fibula ; 
f,  q,  spines  or  crests  of  the  bone,  defining  grooves  for  muscles 
and  tendons  ; h,  crest  running  to  k,  the  malleolus  extemus. 
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Jar,  large  above,  contracts  and 
becomes  rounded  below,  where  it 
again  expands  to  artic.  with  the 
astragalus;  it  is  divided  into  three 
surfaces  by  three  waving  lines,  of 
these  the  ant.  is  subcutaneous, 
the  others  are  covered  by  muscles. 

Inf.  ext.  somewhat  square,  pre- 
sents an  ant.  convex  surface,  before 
which  descend  the  extensor  ten- 
dons, a post,  surface,  grooved  for 
the  flexor  longus  pollicis  tendon  ; 
externally  is  a rough  surface  to 
lodge  the  lower  ext.  of  fibula, 
smooth  below  to  artic.  with  this 
bone ; internally  is  a square  pro- 
jection, the  internal  malleolus, 
smooth  and  cartilaginous  exter- 
nally, to  artic.  with  the  side  of  the 
astragalus,  rough  and  convex  in- 
ternally ; its  post,  edge  is  grooved 
for  the  tibialis  posticus  and  flexor 
communis  tendons.  The  lower  sur- 
face, smooth  and  cartilaginous,  is 
concave  to  rest  on  the  upper  sur- 
face of  the  astragalus. 

* Fig.  152. — k.  Eight  tibia,  posterior 
surface. — a,  upper  surface,  inner  con- 
dyie ; c,  upper  surface,  outer  condyle ; 
b,  superior  spine ; d,  e,  inner  and  outer 
tuberosities ; g,  shaft ; o,  hole  for  the 
entrance  of  the  nourishing  artery  of  the 
tibia;  t,  maUeolus  internus;  k,  articular 
surface,  on  which  plays  the  astragalus; 
i,  triangular  surface  connected  with  the  fibula;  p,  oblique  line 
bounding  the  triangular  surface.— B.  Eight  fibula;  posterior 
surface.— a,  articular  facette  ; 6,  spine  or  tubercle ; c,  groove  and 
neck ; d,  shaft  and  crests ; I,  opening  for  the  passage  of  the 
nourishing  artery  of  the  fibula;  l,g,  h,  crests  and  grooves  de- 
scribed in  the  text;  Ic,  malleolus  externus;  t,  articular  surface,  on 
which  playsa  correspondingcartilaginouBsurfaoe  of  the  astragalus. 
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Fibula,  much  smaller  than  the  tibia.  Sit.  on  its 
outer  side,  and,  above,  a little  posterior  to  it.  Sup. 
ext.  somewhat  rounded,  articulates  internally  with  the 
tibia  ; rough  externally,  has  a projecting  point  into 
which  the  ext.  lat.  lig.  and  tendon  of  biceps  are  in- 
serted ; below  this  is  the  neck.  Body,  presents  inter- 
nally a sharp  ridge  which  divides  it  into  two  surfaces 
for  the  attachment  of  muscles  and  fascia.  Inf.  ext. 
larger  than  the  sup.,  terminates  in  a triangular  expan- 
sion, the  external  malleolus ; this  is  convex  internally, 
and  covered  with  cartilage  to  artic.  with  the  outer  side 
of  the  astragalus,  rough  externally,  pointed  inferiorly 
for  the  attachment  of  the  ext.  lat.  ligaments,  on  its 
posterior  surface  is  a deep  groove,  for  the  peronaus 
longus  and  brevis  tendons. 

THE  KKEE-JOIKT 

is  formed  by  three  bones,  femur,  tibia,  and  patella,  as 
just  described.  Ligaments  divided  into  external  and 
internal.  External — Ligatnentum  paieUce.  Or.  lower 
edge  of  patella,  passes  downwards  and  inwards.  Ins. 
lower  part  of  tuberosity  of  tibia.  Int.  lateral  flat  and 
broad.  Or.  back  part  of  inner  condyle  of  femur,  de- 
scends forwards.  Ins.  inner  condyle  of  tibia,  passing 
down  some  distance,  attached  closely  to  the  int.  semi- 
lunar cartilage.  Ext.  lateral,  round  and  strong.  Or. 
tubercle  on  outer  part  of  ext.  condyle  of  femur,  de- 
scends forwards.  Ins.  head  of  fibula.  There  is  some- 
times a second  ext.  lat.  lig.  smaller,  lying  posterior  to 
the  preceding.  Ligamentum  posticum.  Or.  inner  con- 
dyle of  tibia,  passes  upwards  and  outwards.  Ins.  ext. 
condyle  of  femur.  Some  consider  this  as  one  of  the 
insertions  of  the  semi-membranosus  muscle. 

Internal  ligaments.  Sit.  interior  of  joint.  Alar 
folds  of  the  sigmoid  membrane,  on  each  side  of  the 
patella.  Ligamentum  mucosum.  Or.  fatty  substance 
behind  lig.  patella,  passes  upwards  and  backwards. 
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Ins,  notch  between  condyles  of  femur.  Transverse, 
passes  across  from  the  ant.  ext.  of  one  semilunar  carti- 
wge  to  that  of  the  other.  Crucial,  the  strongest  of  the 
internal  ligaments.  Anterior  or  external.  Or.  inner 
and  post,  part  of  ext.  condyle  of  femur,  descends  for- 
wards and  inwards.  Ins.  in  front  of  spine  of  tibia  and 


Fig.  163.* 


int.  semilunar  cartilage.  Posterior  or  internal.  Or. 
outer  and  fore  part  of  inner  condyle  of  femur,  descends 
backwards  and  outwards.  Ins.  behind  spine  of  tibia. 

• Fig.  163.— Vertical  section  of  the  knee-joint,  displaying  the 
relation  of  all  the  structures  to  each  other.  The  figure  requires 
few  explanatory  letters. — a,  tendon  of  the  extensor  muscles  of 
the  leg;  6,  ligament  of  the  patella;  between  them  may  be  seen 
the  patella,  divided  vertically  and  mesially;  c,  points  to  the 
anterior  attachment  of  the  hgamentum  adiposura ; d,  ito  the 
bursa  interposed  between  the  ligamentum  patelto  and  the  tibia. 
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Fi(?.  ISi* 


Fig.  166.t 


* Fig  164  — The  knee-joint  laid  open  from  the  front. — a,  a, 
crucial  ligaments;  b,  Ugaraent  connecting  the  intern^  semilunar 
cartilage  to  the  tibia;  c,  ligament  of  the  ^ 

laid  down  on  the  tibia;  d,  pomte 

this  ligament  and  the  tibia ; «.  /,  articulation  of  the  head  of  the 
Fi^.  166.— Section  to  show  the  crucial  ligaments  and  semi- 
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Semilunar  cartilages  are  two  inter-articular  fibro- 
cartilages,  which  rest  on  the  upper  artic.  surface  of  the 
tibia,  their  extremities  or  cornua,  pointed,  are  attached 
in  front  of  and  behind  spine  of  tihia  ; thick  and  convex 
externally,  thin  and  concave  internally,  the  upper  sur- 
face concave,  the  under  nearly  flat ; the  inner  is  the 
more  fixed  by  the  attachments  of  the  int.  lateral  and 
ant.  crucial  ligaments,  the  ext.  is  grooved  by  the  popli- 
teus  tendon  and  inf.  ext.  artic.  artery.  The  knee  is 
lined  by  the  largest  synovial  membrane  of  the  body, 
passing  up  in  front  of  tbe  femur  behind  the  rectus 
tendon  to  an  extent  of  three  or  four  iuches. 

Superior-tibio-fibular  artic.  Ligaments.  Anterior 
axA posterior,  stretching  from  the  tibia  downwards  and 
outwards  to  the  head  of  the  fibula. 

Inferior  tibio-fibular  artic.  Ligaments.  Anterior 
and  posterior  similar  to,  but  much  stronger  than,  the 
preceding.  Interosseous,  a strong  band  of  fibres  lying 
between  the  hones,  and  connecting  them  firmly  to- 
gether. 

Bokes  of  Foot. — Consist  of  the  tarsal  and  meta- 
tarsal, and  tbe  phalanges. 

Tarsal  bones  are  seven  in  number — viz.,  astragalus, 
calcis  or  calcaneum,  navicular,  cuboid,  and  three  cunei- 
form ; they  may  be  arranged  in  two  rows,  an  anterior 
and  posterior,  or  an  internal  and  external;  the  poste- 
rior are  astragalus  and  calcis;  the  anterior,  navicular, 
cuboid,  and  cuneiform ; the  external  are  calcis  and 
cuboid ; the  internal,  astragalus,  navicular,  and  cunei- 
form. 

Astragalus.  Sit.  upper,  inner  part,  and  nearly 
centre  of  tarsus  ; iiTegular,  consists  of  body,  neck,  and 
head.  Body,  quadrilateral,  presents  four  artic.  sur- 
faces ; superior  square,  convex  from  before  backwards, 
concave  transversely  to  artic.  with  lower  ext.  of  tibia, 

lunar  cartilages  of  the  knee-joint. — a,  a,  the  cmeial  ligaments 
cut  across,  but  left  attached  to  the  tibia ; b,  b,  the  semilunar 
nbro-cartilages. 
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Figr  168.* 


• Fie  166.— Skeleton  of  the  right  foot;  upper  5iwf^.— ^ 
n»trf^alu8  ■ 6 caleancum,  os  calcis;  c,  scaphoid  or  navicular;  d. 
cub^d  - A ’eriovc  for  the  tendon  of  the  peroncus  l^gus  muKle, 

*’4irt'^“the“foSr^ 

— 3i.  pM*«  ^ 

m,  ungual  phalanx  of  great  toe  ; n,  sesamoid  bones. 
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continuous  internally  with  an  oblong  artic,  surface  for 
the  int.  malleolus,  and  externally  with  a triang.  artic. 

Fig.  167.» 


.>.1  foot,  lower  or  plantar  surface a aatrn 

gains  ; 4.  os  oalcis ; c scaphoid ; 4,  cuboid ; e.  f,  inner  riiidd^e 
"letatarsal  bonesTn?^  seTa^ 
bones ; i.  proiimal  phalanges  of  the  tocsj  4,  middle  phJXM  of 

the  £e“s.®"^  “■  phalanges’ or  nail-bones  If  aH 
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surface  for  the  ext.  malleolus.  Inf.  surfa<»  presents 
two  artic.  surfaces  for  os  calcis,  separated  by  a deep 
groove;  ext.  larger,  broad,  and  concave  ; also  ^ 
teriar  and  convex ; the  groove  affords  attachment  to 
stroTg  interosseous  ligaments.  Post. 
and  non-artic.  presents  a deep  ^oove  for  the  flexor 
Dollicis  longus  tendon.  Anteriorly  is  the  Ttccfc  which 
Lpports  the  head,  rounded,  convex,  articulates  with 
th^os  naviculare  in  front,  and  infenorly  rests  on  the 

calcaneo-navicular  lig.  :„fprmr  hack 

Os  calcis.  Largest  tarsal  hone.  Sit.  interior,  back., 
outer  and  part  of  inner  surface.  Superior  surface 
presents  two^  artic.  surfaces  for  the  preceding  inferior. 


which  they  correspond,  with  a similar  deep  groove  , 

lum  which  supports  the  astragalus,  and  gives  sttach- 
Lent  to  the  calcaneo  cuboid  hg.  Inf 
and  excavated,  presents  posteriorly  two  tubercles,  the 
w lot  Wer  for  origin  of  muscles  and  hgaments. 

surfoM,  concave,  transmitting  tendons  of  long 
floors  and  tibialis  posticus,  nost.  tibial  vessels  and 
Frt  surface  rather  flat,  presents  a tubercle 

Si  i,  head  of  the  astragalus. 
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convex,  projecting  behind,  presents  a rough  surface  infe- 
riorly  for  the  insertion  of  the  tendo-Achillia,  above  which 
it  is  smooth  for  a bursa  mucosa.  Ant.  ext.  artic.  sur- 
face for  os  cuboides. 

Navicular  or  /Scaphoid.  Sit.  upper  int.  and  ant. 
part  of  tarsus,  oval,  with  long  axis  directed  dovmwards 
and  inwards.  Post,  presents  concave  artic.  surface  for 
head  of  astragalus.  Ant.  three  artic.  surfaces,  nearly 
plane,  for  three  cuneiform  bones ; its  circumference  is 
rough  for  the  attachment  of  tendons  and  ligaments. 
A tubercle  on  inner  and  lower  part  gives  attachment 
to  the  tibialis  posticus  tendon.  Sometimes  its  outer 
surface  articulates  with  the  cuboid. 

Cuboid.  Sit.  upper,  outer,  and  ant.  part  of  tarsus. 
Post,  surface,  artic.  with  os  calcis ; ant.  with  fourth 
and  fifth  metatarsal  bones ; sup.  surface,  flat  and 
rough,  for  attachment  of  ligaments  ; inf.  irregular  and 
rough,  is  grooved  by  peroneus  longus  tendon.  Ext. 
grooved  for  peroneus  longus  tendon.  Int.  presents  two 
artic.  surfaces;  posterior  for  scaphoid,  ant.  for  ext. 
cuneiform. 

Cuneiform.  Three  in  number.  Sit.  int.  and  ant. 
part  of  tarsus.  Internal,  largest,  base  below,  apex 
above,  artic.  posteriorly  with  navicular ; ant.  with 
first  metatarsal  bone ; ext.  with  second  metatarsal 
and  mid.  cuneiform ; int.  presents  tubercle  for  inser- 
tion of  tibialis  anticus  tendon  above,  and  the  posticus 
beneath.  Middle,  smallest,  artic.  behind  with  the 
navicular,  before  with  the  second  metatarsal,  and 
laterally  with  the  preceding  and  ext.  cuneiform.  Ex- 
ternal, artic.  behind  with  navicular,  before  with  third 
metatarsal  bone,  int.  with  middle  cuneiform  and 
second  metatarsal,  ext.  with  cuboid  and  fourth  meta- 
tarsal bone. 

Metatarsal  bones  are  five  in  number.  The  first  or 
internal,  the  shortest  but  strongest,  the  second  is  the 
largest,  they  are  all  convex  on  the  superior  or  dorsal, 
concave  on  the  inferior  or  plantar  surface ; lateral 
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surfaces  are  excavated  for  the  lodgment  of  interossev 
muscles.  First  is  supported  behind  by  the  ext.  cunei- 
form, its  ant.  ext.  round  and  large  artic.  with  first 
phalanx  of  great  toe,  grooved  inferiorly  for  two  sesamoid 
bones  and  here  gives  insertion  to  the  peroneus  longus 
tendon.  Second  is  received  posteriorly  into  a sulcus 
formed  by  the  three  cuneiform  bones.  Third  rests 
post,  on  the  ext.  cuneiform.  Fourth  and  fifth  on  the 
os  cuboides,  their  ant.  extremities  rounded  and  oblique, 
artic.  with  the  first  phalanges  of  the  toes. 

Phalanges  resemble  those  of  the  fingers,  except  that 
they  are  shorter  and  smaller. 
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is  formed  by  the  lower  extremities  of  the  tibia  and 
fibula  and  upper  surface  of  astragalus,  as  just  de- 
scribed. 

Ligaments.  Anterior  an  A posterior  tibio-tarsal  con- 
sist of  irregular  fibres  passing  from  the  tibia  down- 
wards to  the  astragalus  in  front  and  behind.  Ini. 
lat.  lig.  triangular  and  flat.  Or.  lower  ext.  of  int. 
malleolus  passes  downwards  radiating.  Ins.  inner 
side  of  calcis,  astragalus,  and  navicular  bone.  Fxt. 
lat.  three  in  number.  Or.  inner  surface  of  ext.  mal- 
leolus above  its  point,  the  anterior  passes  forwards, 
and  is  inserted  into  the  upper  and  outer  part  of  astra- 
galus, the  middle  downwards,  backwards,  and  inwards 
into  the  os  calcis,  the  yiostertor  backwards  and  inwards 
into  the  back  part  of  the  astragalus. 

Ligaments  of  foot.  The  only  important  are  the  inf. 
culcanco<vhoid  and  inf.  calcaiieo-navicular,  the  former 
stretches  from  under  surface  of  os  calcis,  passes  for- 
wards, and  is  inserted  into  the  cuboid  bone,  sheath  of 
pereneal  tendon,  and  base  of  third  and  fourth  meta- 
tatarsal  bones,  the  latter  arises  from  sustentaculum  of 
OB  calcis,  passes  beneath  head  of  astragalus,  and  is 


LIGAMENTS  OF  FOOT. 


341 


inserted  into  under  part  of  the  navicular  bone.  Irre- 
gular bands  of  fibres  and  interosseous  ligaments  pass 

Fif?.  169.» 


between  parts  of  the  tarsal  bones,  but  do  not  merit  par- 
ticular description.  The  articulations  are  lined  by 
synovial  membrane. 

• 169.— Ligaments  of  the  sole  of  the  foot. — o,  ligaraentam 
longom  plante;  b,  groove  for  the  tendons  of  the  flexor  mns)les; 
0,  c,  tendon  of  the  peroneus  longus  muscle ; d,  expanded  insertion 
of  the  tibialis  anticus  muscle ; g,  transverse  metatarsal  ligament, 
with  the  anterior  mctatarso-phalangeal  ligaments;  h,  i,  fibrous 
sheaths  of  the  toes. 
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CHAPTER  X. 

ORGANS  OP  SENSE. 

The  organs  of  Sense  arc  five  in  number — viz.,  the  eye, 
nose,  ear,  tongue,  and  skin. 

the  eye. 

The  eye  is  the  organ  of  vision,  and  is  contained  in 
the  orbital  cavity. 

The  orbits,  or  orbital  cavities,  are  two  in  number. 
Each  orbit  forms  a quadrangular  pyramid,  the  apex 
backwards  at  the  inner  ext.  of  the  foram.  lac.  orhitale, 
the  base  forwards,  formed  by  its  circumference.  Its 
four  sides  or  walls  are,  the  superior  or  roof,  the  infe- 
rior or  floor,  the  internal  and  external.  The  roof  is 
concave,  and  formed  by  the  orbital  plate  of  the  frontal 
and  lesser  wing  of  the  sphenoid  ; the  floor  is  nearly 
plane,  slopes  downwards  and  outwards,  and  is  formed 
principally  by  the  orbital  plate  of  the  superior  maxil- 
lary, a little  anteriorly  by  the  malar,  and  posteriorly 
by  the  palate  bone ; the  internal  wall,  parallel  to  its 
fellow,  is  formed  by  the  nasal  process  of  superior 
maxillary,  os  unguis,  os  planum  of  ethmoid,  ana  side 
of  the  body  of  the  sphenoid ; the  external  wall,  the 
shortest,  thrown  outwards,  is  formed  by  the  sphenoid 
posteriorly,  the  malar  anteriorly.  The  foramina  of 
the  orbit  are,  the  optic,  foramen  lacerum  orbitale, 
spheno-maxillary,  and  the  anterior  and  posterior  in- 
ternal orbital.  The  circumference  is  formed  by  the 
frontal  above,  the  malar  externally,  the  malar  and 
superior  maxillary  interiorly,  and  by  the  nasal  process 
of  the  superior  maxillary  internally. 

The  p^pebrce,  or  eyelids,  cover  the  eye  in  front ; the 
superior  is  the  larger  and  more  movable.  They  are 
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composed  of  skin,  orbicnlaris  palpebrarum,  cartilage, 
fibrous  membrane,  glands,  mucous  membrane,  and 
fine  areolar  tissue. 

The  tarsal  cartilages  are  convex  anteriorly,  concave 
posteriorly,  one  margin  is  attached  by  fibrous  tissue, 
the  tarsal  ligaments,  to  the  circumference  of  the  orbit ; 
the  other  is  free,  and  contains  the  eyelashes ; the 
superior  is  broad  in  the  centre,  pointed  at  the  extre- 
mities; the  inferior  forms  a narrow  band. 

The  Meibomian  glands  or  follicles  lie  on  the  inner 


Fig.  160.* 


surface  of  each  tarsal  cartilage,  arranged  in  perpendi- 
cular rows,  and  open  on  the  free  margin  behind  the 
eyelashes. 

The  mucom  membrane  lines  the  interior  of  the  lids, 
and  is  a continuation  of  the  conjunctiva^  which  is  re- 
flected over  the  anterior  surfiice  of  the  eyeball ; at  the 
inner  cantbus  it  forms  a reddish  projection,  the  carun~ 
cula  lachrymalis,  and  a fold,  the  plica  semilunaris. 

The  lachrymal  apparatus  consists  of  the  lachrymal 
gland,  ducts,  puncta,  canals,  sac,  and  nasal  duct. 

• Fig.  IW.— a,  the  Meibomian  glands  as  seen  on  the  inner 
Bide;  by  entrance  to  the  puncta  lacnrymalia;  c, caruncula  lachry- 
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The  lachrymal  (/land  is  lodged  in  a deep  fossa  in 
the  upper  and  anterior  part  of  the  orbit ; convex  above, 
concave  inferiorly ; it  is  composed  of  a number  of  gra- 
nnies united  by  cellular  tissue. 

The  lachrymal  ducts  proceed  from  the  gland,  are 


* Fig.  161.— To  show  the  lachrymal  apparatus  and  nasal  duct. 
— a,  b,  c,  lachrymal  gland  and  iU  appendage;  d,  pnneta  lachry- 
malia;  e,  lachrymal  dnets;  f,  nasal  duct  laid  open  ; g,  insertion 
of  the  tendon  of  the  superior  oblique  mnscle  after  being  reflected ; 
h,  supra-orbitar  foramen ; the  artery,  vein,  and  nerve  have  been 
cut  across;  i,  interior  of  the  nasal  duct  near  its  termination  in 
the  nostril. 
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seven  in  number,  and  open  on  the  upper  and  outer 
surface  of  the  eye  by  perforating  the  conjunctiva. 

The  j)tt7icta  lachryinalia  are  the  small  orifices  of  the 
lachrymal  canals,  on  the  free  margin  of  each  tarsal 
cartilage  near  its  inner  extremity  ; the  carta's  proceed 
from  these  in  a curved  direction,  so  as  to  form  an 
elbow  shape,  and  open  into  the  lachrymal  sac  behind 
the  tendo-oculi. 

The  lachrymal  sac  is  lodged  in  the  fossa  in  the  inner 
canthus,  and  is  crossed  a little  above  its  centre  by  the 
tendo-oculi ; it  leads  into  the  na^al  duct ; this  descends 
outwards  and  backwards,  and  opens  into  the  inferior 
meatus  narium. 

The  eyeball,  or  globe  of  the  eye,  is  nearly  spherical, 
the  prominence  of  the  cornea  in  front  giving  to  its 

Fig.  162.* 


* Fig.  162. — To  show  the  distribution  of  the  ciliary  nerves. — 
a,  the  sclerotica;  b,  vasa  vorticosa  and  outer  surface  of  the 
choroid;  c,  one  of  the  cliief  trunks  of  the  vasa  vorticosa  as  they 
leave  the  choroid ; d,  d,  ciliary  nerves;  e,  annulus  albus,  or 
ciliary  ligament;/,  the  iris;  g,  the  pupil. 
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antero-posterior  axis  a greater  length.  It  is  composed 
of  three  coats,  the  sclerotic,  choroid,  and  retina ; of 
three  humours,  the  aqueous,  lenticular,  and  vitreous ; 
and  three  membranes,  the  aqueous,  hyaloid,  and  the 
iris. 

The  sclerotic  coat  is  the  outer  fibrous  membrane,  and 
forms  the  posterior  four-fifths  of  the  eye  ; it  is  dense, 
firm,  and  resisting ; its  fibres  interlace ; it  possesses 
little  vascularity,  and  closely  resembles  the  tunica 
albuginea  testis.  It  is  deficient  anteriorly  to  receive 
the  cornea,  and  posteriorly  is  perforated  by  the  optic 
nerve,  forming  the  pars  cribrosa. 

The  choroid  is  the  vascular  coat  of  the  eye ; it  lines 
the  interior  of  the  preceding,  from  which  it  is  separated 
by  the  principal  ciliary  vessels  and  nerves;  its  inner 
surface  covers  the  retina  ; it  is  perforated  posteriorly 
by  the  optic  nerve,  and  anteriorly  is  attached  to  the 
sclerotic  by  the  ciliary  ligament,  and  externally  forms 
behind  the  iris  a series  of  folds,  the  ciliary  processes. 
The  choroid  is  of  a blackish  colour,  from  the  presence 
of  the  pigmentum  nigrum,  and  is  composed  of  two 
coats,  an  external  venous  (vasa  vorticosa),  and  an 
internal  arterial  (membrana  Ruyschiana). 

The  retina  is  the  nervous  coat,  being  formed  by 
the  expansion  of  the  optic  nerve  ; it  lines  the  interior  of 
the  preceding,  and  rests  by  its  inner  surface  on  the 
vitreous  humour  ; anteriorly  it  terminates  in  the  ciliary 
ligament.  The  retina  consists  of  three  coats,  an  ex- 
ternal cellular  or  serous  (membrana  Jacobi);  a central 
nervous,  and  an  internal  vascular,  formed  by  the  cen- 
tral art.  of  the  retina.  Directly  in  the  axis  of  vision — 
that  is,  about  one  line  and  a half  external  to  the 
entrance  of  the  optic  nerve — the  retina  presents  a 
yellowish  spot,  the  yellow  spot  of  Soemmerring.  It 
disappears  soon  after  death. 

The  cornea  completes  the  globe  of  the  eye  in  front. 
Convex  anteriorly,  it  is  covered  by  the  conjunctiva ; 
its  posterior  surface  concave,  is  lined  by  the  mem- 
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brane  of  the  aqueous  humour;  its  edges  are  bevelled 
off,  and  are  firmly  attached  to  the  margins  of  the  open- 
ing in  the  sclerotic  coat.  Its  structure  is  horny,  and 
is  composed  of  numerous  laminre,  united  hy  fine  areolar 
tissue. 

The  conjunctiva  gives  a partial  covering  to  the  eye, 
the  an  terior  portion  of  which  it  lines,  being  refiected 
upon  it  from  the  inner  surface  of  the  lids. 


Fig.'  163.*] 


The  aqueoVjS  humour  fills  the  anterior  chambers  of 
the  eye,  between  the  cornea  and  lens ; it  is  a trans- 
parent thin  fluid,  and  is  secreted  by  the  serous  mem- 
brane lining  those  chambers,  hence  called  the  mem- 
hrane  of  the  aqueous  humowr.  Of  the  chambers : 
these  are  separated  hy  the  ins,  although  they  com- 
municate through  the  pupil ; the  anterior  is  the 
larger. 

The  lens,  or  lenticular  humour,  fonns  a double  con- 
vex transparent  lens,  the  posterior  convexity  being 
the  greater ; it  is  enclosed  in  a thin  membrane  forming 
its  capsule,  and  is  embedded  in  a concavity  in  the 
forepart  of  the  vitreous  humour,  to  which  it  is  attached 
by  a layer  of  the  hyaloid  membrane.  Its  structure  is 

* Fig.  163. — Showing  the  foramen  centrale  of  Soemmerring. — 
a,  concave  surface  of  the  retina ; h,  foramen  centrale  retince ; c, 
entrance  of  the  optie  nerve;  d,  choroid  tunic;  e,  tunica  sclerotica. 
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composed  of  a dense  linmour,  arranged  in  wcdge-Iike 
masses,  converging  towards  its  centre.  Between  the 
capsule  and  the  lens  is  generally  a small  quantify  of 
nnul,  the  liquor  Morgagni. 

The  vitreous  humour  fills  the  posterior  three-fourths 

Fig.  IM.* 


This  figure,  showing  the  distribution  of  the  fifth  pair  of  nerves, 
is  placed  here  to  show  its  anatomieal  and  physiological  relations. 
• Fig.  164.  — 1,  Ganglion  of  Gasser;  2,  ophthalmic  ganglion; 
3,  its  long  root  furnished  by  the  nasal  branch;  4,  the  Urge  short 
root  from  a branch  of  the  third,  supplying  the  small  oblique 
muscle ; 6,  branch  from  the  carotid  plexus  of  the  sympathetic ; 6, 
ciliary  nerves ; 7,  ciliary  ligament ; 8,  ganglion  ol  Meckel ; 9,  its 
sensitive  roots  derived  from  the  superior  maxillary ; 10,  petrosal 
filament  of  the  Nidian;  11,  carotid  filament  from  the  sympathetic: 
12,  naso-palatine  ganglion;  13,  otic  ganglion;  14,  superficial 

fietrosal  nerve  of  Arnold;  16,  submaxillary  ganglion;  16,  sub- 
ingual  ganglion;  17.  geniculated  ganglion,  connected  with  the 
first  turn  of  the  facial,  and  giving  origin  to  the  great  superficial 
petrosal  nerve,  or  Nidian ; 18,  cavernous  ganglion ; 19,  chorda 
tympani. 
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of  the  glolie  of  the  eye,  and  supports  the  concave  sur- 
face of  the  retina ; it  is  intermediate  in  density 
between  the  aqueous  and  lenticular  humour,  and  is 
contained  in  cells  formed  by  its  investing  membrane, 
the  hyaloid  membrane.  It  is  traversed  by  a branch 
of  the  central  art.  of  the  retina. 

The  iris  is  the  thin  membranous  fold  which 
separates  the  chambers  of  the  eye ; it  is  perforated 
near  its  centre  to  form  an  opening,  the  pupil.  Its 
external  border  is  attached  to  the  ciliary  ligament,  its 
inner  forms  the  margin  of  the  pupil ; its  surfaces  are 
lined  by  the  membrane  of  the  aqueous  humour;  its 
posterior  is  blackened  by  the  pigmentum  nigrum,  and 
is  termed  the  uvea.  Its  structwre  is  composed  almost 
wholly  of  blood-vessels  and  nerves;  some  have  assigned 
to  it  muscular  fibres.  The  pupil  is  closed  in  the  foetus, 
up  to  the  seventh  or  eight  month,  by  the  membrana 
pupillaris. 

The  ciliary  ligament  is  a soft  whitish  annular  band 
formed  by  the  sclerotic,  choroid,  retina,  and  iris  ; from 
its  internal  and  posterior  part  proceed  between  sixty 
and  seventy  triangular  folds  of  the  choroid  membrane, 
the  ciliary  processes . 

The  eye  is  supplied  with  blood  from  the  ophthalmic 
artery ; its  principal  branches  are  the  central  art  ot 
the  retina,  the  long,  short,  and  anterior  ciliary  arteries. 
Its  nerves  are  the  optic  and  the  ciliary,  derived  from 
the  nasal  branch  of  the  ophthalmic  of  the  fifth  and 
the  lenticular  ganglion. 

The  muscles  of  the  globe  of  the  eye  are  the  superior, 
inferior,  external,  and  internal  recti,  and  the  superior 
and  inferior  oblique.  The  recti  arise  from  the  liga- 
mentary circle  surrounding  the  optic  foramen  and 
nerve  (the  external  has  a second  head  from  the  side  of 
the  sella  turcica),  and  are  inserted  into  the  sclerotic 
coat  around,  and  about  three  lines  distant  from  the 
cornea,  where  they  form  the  tunica  adnata,  according 
to  some  anatomists. 
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The  superior  oblique  has  the  same  origin,  but  passes 
upwards,  forwards,  and  inwards,  through  a pulley  in 
the  inner  and  upper  part  of  the  orbit,  winds  back- 
wards and  outwards,  and  is  Ins.  into  the  outer  and 
back  part  of  the  globe  of  the  eye. 

The  inferior  oblique  arises  from  the  anterior  surface 
of  the  floor  of  the  orbit,  above  the  infra-orbital  fora- 
men; ascends  backwards  and  outwards,  and  is  Ins. 
into  the  external  and  posterior  part  of  the  globe  of  the 
eye,  near  that  of  the  superior  oblique. 

By  the  action  of  these  muscles  the  eye  is  turned  in 
every  direction  ; the  recti  also  turn  the  pupil  directly 
as  each  acts ; the  oblique  rotate  the  eye,  so  as  to  turn 
the  pupil  in  opposite  directions. 

The  levator  pahpdrrm  superiaris  belong  to  the  upper 
lid.  Or.  in  common  with  recti  muscle.  Ins.  upper  edge 
of  tarsal  cartilage.  Use,  to  raise  the  upper  lid. 

The  third  cerebral  nerve  supplies  all  the  muscles 
of  the  orbit,  except  the  superior  oblique,  which  is 
supplied  by  the  fourth,  and  the  ext.  rectus  by  the 
sixth. 


THE  NOSE. 

The  nasal  cavities  are  two  in  number,  and  are  nearly 
s.\  mmetrical,  although  one  is  usually  larger  than  the 
other. 

Each  nasal  cavity  is  pyramidal  in  shape,  the  apex  or 
roof  is  arched,  and  is  formed  by  the  nasal,  frontal,  cri- 
briform plate  of  the  ethmoid  and  body  of  sphenoid. 
The  base  or  floor  nearly  plane  is  formed  by  the  palate 
plates  of  sup.  maxillary  and  palate  bones,  the  inner 
wall  is  formed  by  the  septum,  composed  of  the  vomer 
and  triangular  cartilage ; the  outer  wall,  irregular, 
elopes  downwards  and  outwards,  by  the  ethmoid,  os 
unguis  sup.  maxillary,  inferior  spongy,  and  palate  bones. 
In  it  are  the  three  meatuses  narium,  the  superior  short 
and  closed  anteriorly  is  formed  between  the  superior 
and  middle  spongy  bones,  the  middle  meatus  between 
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the  middle  and  inferior  spongy  bones,  the  inferior 
meatus  between  the  inferior  spongy  bone  and  floor ; 
the  posterior  ethmoid  cells  and  sphenoidal  sinus  open 
into  the  superior  meatus ; the  anterior  ethmoid  cells 
and  frontal  sinus  by  a common  opening,  and  the 
antrum  by  a distinct  aperture  open  into  the  middle 
meatus  ; and  the  nasal  duct  into  the  inferior  meatus. 
The  posterior  nares  open  into  the  pharynx,  they  are 
bounded  by  the  vomer  internally,  the  int.  pterygoid 
plate  externally,  the  sphenoid  above  and  the  palate 
plate  of  the  palate  bone  inferiorly. 

The  nasal  cavities  are  lined  by  a fibro-mucous  mem- 
brane, the  pituitary  or  Schneiderian  membrane ; it  is 


Fig.  165.* 


* Fig.  166.— Vertical  section  of  the  nostrils,  to  display  the  dis- 
tribution of  the  olfactory  nerve.s  to  that  portion  of  the  pituitary 
mentbrane  investing  the  septum  narium.— 1,  the  nasal  nerve  a 
branch  of  the  first  division  of  the  fifth;  2,  the  olfactory  or  fiwt 
pair  of  nerves;  3,  the  naso-palatine,  a branch  of  the’ second 
division  of  the  fifth  pair. 
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Bunplied  with  blood  from  the  nasal  branches  of  the 
ophthalmic,  labial,  and  palatine  arteries.  Its  nerves 
are  the  olfcuitory,  the  nerve  of  the  special  sense  of 
smell  and  filaments  from  the  nasal  branch  of  the 
ophthalmic  and  naso  palatine  or  Meckel’s  ganglion. 

The  cartilages  of  the  nose  are  the  triangvlar,  which 
assists  in  forming  the  septum  narium,  the  lateral  nasal, 

Fig.  166/  Fig.  107.1 


two  on  each  side,  superior  and  inferior,  which  form 
the  wings  or  sides  of  the  nose,  the  inferior  forms  the 
columna  or  ridge  between  the  anterior  nares. 

• Fig,  166. — Bones  and  cartilages  of  the  nose,  right  side. — a, 
right  nasai  bone ; b,  ascending  process  of  the  superior  maxillaiy 
bone ; 1,  right  superior  iateral  cartilage ; 2,  lower  lateral  carti- 
lage, its  outer  part ; 3,  ditto,  ditto,  its  inner  part ; 4,  4,  sesamoid 
cartilages,  and  peculiar  portion  of  integument  compieting  the 
nostrils. 

+ Fig.  167. — View  of  the  cartilages  of  the  nose,  looking  into 
the  nostrils  from  below. — 1,  mesial  line,  position  of  the  cartila- 
ginous septum ; 2,  right  lateral  cartilage;  3,  left  lateral  cartilage; 
4,  sesamoid  cartilages. 
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THE  EAR 

is  divided  into  tlie  external,  middle,  and  internal 

The  external  ear  or  auricle  is  irregular  and  is  com- 
posed of  the  outer  border,  the  helix,  anterior  and  infe- 
rior to  which  is  a semicircular  prominence,  the  anti- 
helix; in  front  of  the  meatus  is  a triangular  projection, 
the  tragus,  opposite  to  which  is  the  anti-tragus.  The 
lower  pendulous  part  is  the  lobe.  The  depressions  are 
the  fossa  innominata  and  the  concha.  The  structure 
of  the  external  ear  is  chiefly  fibro-cartilage,  covered  by 
skin  enclosing  a few  muscular  fibres. 

Meatus  auditorius  externus  leads  from  the  concha 
to  the  membrana  tympani  which  separates  it  from  the 
middle  ear,  about  one  inch  or  an  inch  and  a quarter  in 
length,  it  is  slightly  curved  convex  above  ; first  runs 
forwards  and  then  turns  a little  backwards,  its  lower 
wall  is  longer  than  the  upper ; the  external  half  of  the 
meatus  is  formed  of  cartilage,  deficient  anteriorly,  the 
inner  is  bony.  It  is  lined  by  a continuation  of  the 
cuticle,  and  contains  numerous  glands  which  secrete  the 
cerumen  or  wax. 

The  middle  ear  or  tympanum  lies  between  the  mem- 
brana tympani  and  internal  ear. 

Memh'ana  tympani  is  a thin  semi-transparent  mem- 
brane, nearly  circular,  slightly  concave  externally, 
convex  internally,  which  forms  a septum  between  the 
external  and  middle  ear;  to  its  inner  surface  is  attached 
the  handle  of  the  malleus.  Its  structure  consists  of  a 
central  fibrous  lamina,  lined  externally  by  the  cuticle, 
and  internally  by  mucous  membrane. 

The  tympanum  forms  the  middle  ear,  it  is  a small 
cavity  of  an  irregular  form  ; posteriorly,  it  communi- 
cates with  the  mastoid  cells,  anteriorly  it  leads  to  the 
Eustachian  tube,  externally  it  is  bounded  by  the  mem- 
brana tympani,  and  internally  by  the  vestibule.  On 
its  inner  wall  are  the  fenestra  ovalis  or  vestibuli, 
below  this  the  promontory,  behind  the  fenestra  ro- 
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Uinda  or  cochlese,  in  front  the  canal  for  the  tensot 
ani  muscle. 


e Eustachian  tube,  is  a narrow  canal  about  one 
inch  and  a half  in  length,  which  runs  from  the  tym- 
panum downwards,  forwards,  and  inwards,  and  opens 
in  the  posterior  nares  opposite  the  inferior  spongy  bone; 
its  structure  is  fibro-cartilaginous  and  part  osseous 
where  contained  in  petrous  bone. 


Tn  the  anterior  inferior  wall  of  the  tympanum  is  the 
inner  opening  of  the  Glasserian  fissure. 

* Fig.  168. — A horizontal  rection  displaying  the  external  audi- 
tory canal. — 1,  the  integuments  in  front  of  the  ear  ; 2,  the  inte- 
guments behind  the  ear  ; !),  mastoid  process  ; 4,  osseous  part  of 
the  external  auditory  meatus;  6,  back  part  of  the  pinna  cut 
througli ; 6,  the  lobule;  7,  cartilage  of  the  auricula,  as  seen  in 
the  section ; 8,  external  auditory  meatus  ; 9,  membrani  tympaui; 
10,  dura  mater. 


Fig.  168.* 


THE  TYMPANUM. 
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* Fig.  169. — A.  The  membrani  tyrapani,  as  seen  on  the  inner 
side ; the  ossicnla  auditus  have  been  left  in  situ ; the  base  of  tlie 
stapes  is  also  seen,  having  been  removed  from  the  fenestra  ovalis. 
— 1,  the  membrana  tympani  ; 2,  the  malleus  ; 3,  the  stapes  ; 4, 
the  inens.  B.  Showing  the  distribution  of  the  portio  mollis. — 
1,  situation  of  the  meatus  auditorius  internus  ; 2,  3,  8,  that  por- 
tion of  the  portio  mollis  which  supplies  the  cochlea : 8,  is  placed 
near  the  intermediate  filaments  of  Wrisberg,  connecting  the 
portio  mollis  and  portio  dura  ; they  are  nearer  to  the  fig.  2 ; 4, 
the  portion  of  the  portio  mollis  proceeding  to  the  vestibule  aud 
semicircular  canals ; 6,  filaments  seen  entering  one  of  the  semi- 
circular canals ; 7,  distribution  of  the  nerve  to  the  membranous 
vestibule  ; 10,  9,  are  placed  on  the  portio  dura,  which  has  been 
cut  across ; the  nerve  seen  joining  it  from  the  front  is  the  Nidian,- 
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The  tympanum  contains  four  small  bones,  the  ossi- 
rula  auditua,  the  malleus  or  hammer,  the  incus  or 
anvil,  the  stapes  or  stirrup,  and  the  os  orhiculare. 
These  bones  are  moved  by  the  tensor,  laxator  major, 

Fifr.  170.* 


it  is  marked  13;  12,  the  tensor  tympaiii  inusde ; ll,  a small 
portion  of  the  internal  carotid  artery;  11,  the  fifth  p.iir  and 
gan^rlion  of  Gasser. 

* Fig.  170. — A.  A section  of  the  labyrinth,  showing  its  interior 
and  inner  surfaces,  with  the  orifices  leading  to  and  from  it. — 1, 
the  fovea  hemi-elliptica ; 2,  fovea  hemispherica ; 3,  common 
opening  pf  the  superior  and  posterior  semicircular  canals  ; 4, 
aperture  of  the  aqueduct  of  the  vestibule  ; 6,  the  superior,  6,  the 
posterior,  and  7,  the  external  semicircular  canals  ; 8,  spiral  canal 
of  the  cochlea  (scala  tympani) ; 0,  entrance  of  the  aqueduct  of 
the  cochlea  : 10,  lamina  spiralis.  B.  The  cochlea  laid  open.— 

I , the  modiolus  : 2,  the  lamina  spiralis : 3,  the  tympanic  scala  ; 
4,  the  vestibular  scala. 
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and  minor  ti/inpaiii,  inserted  into  the  malleus  and  the 
stapedius  attached  to  the  neck  of  the  stapes. 

The  internal  ear,  or  labyrinth,  is  composed  of  the 
cock'ea,  semicircular  canals,  and  vestibule. 

The  cochlea  forms  the  anterior  part  of  the  labyrinth, 
of  a conical  form,  its  apex  is  directed  downwards,  for- 
wards, and  outwards,  its  base  forms  the  bottom  of  the 
meatus  auditorius  internus. 

The  semicircular  canals  are  three  bony  tubes  in  the 
petrous  bone,  behind  the  vestibule,  with  which  they 
communicate  by  five  openings,  they  are  named  the 
superior,  posterior,  and  inferior  or  horizontal. 

The  vestibule  forms  the  central  portion  of  the  laby- 
rinth ; it  is  a small  space  between  the  fenestra  ovalis 
and  meatus  auditorius  internus,  and  presents  seven 
large  foramina — viz.,  fenestra  ovalis,  fenestra  rotunda, 
and  the  five  orifices  of  the  semicircular  canals,  besides 
smaller  openings  of  the  cribriform  plate  and  the  aque- 
ductus  vestibuli. 

The  portio  mollis  of  the  seventh  nerve  supplies  the 
interniil  ear,  on  which  it  is  e.Kpandcd,  as  the  retina 
is  in  the  interior  of  the  eye  ; it  is  the  acoustic  neiwe. 
The  tympanum  is  traversed  by  the  portio  dui'a, 
chorda  tympani,  and  some  smaller  nerves.  (See 
Nervous  System.) 


THE  TONGUE 

is  the  organ  of  taste  ; its  situation  and  shape  need  not 
be  described.  Its  structure  consists  of  a peculiar 
erectile  tissue,  supposed  by  some  to  contain  muscular 
fibres,  to  which  are  added  the  proper  lingual  muscles 
already  described  ; it  is  lined  throughout  its  greatest 
extent  by  mucous  membrane,  which  contains  numermis 
follicles,  glands,  and  papillae  scattered  over  its  surface. 
The  papillae  are  divided  into  three  classes,  the  calyci- 
form,  fungiform,  and  conical  or  filiform. 

The  calyciform  are  airanged  on  the  dorsum  of  the 
tongue,  near  its  base,  in  a V shape  ; at  the  apex,  which 
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is  turned  backwards,  is  the  foramen  cmcum.  'I’he 
fungiform  are  chiefly  towards  the  tip  and  sides.  The 
Mnical  or  filiform  occupy  the  greater  part  of  the 
dorsum. 

Fijf.  171.* 


The  tongue  is  supplied  with  blood  by  the  lingual 
artery,  its  nerves  are  the  gustatory,  lingum,  andlingual 
branch  of  the  glosso-pharyngeal,  the  first  being  the 
nerve  of  special  sense,  the  second  that  of  motion,  the 
use  of  the  third  is  much  disputed,  the  author  regards 
the  glosso-pharyngeal  nerve  as  one  of  associate  fundion, 
presiding  over  the  act  of  deglutition. 

• Fig.  171.— To  show  the  mucous  and  sentient  surface  of  the 
toiiKue. — 1,  foramen  ca!cum  of  Morgagni ; 2,  2,  the  papillae 
vallatte. 


THE  SKIN. 
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THE  SKIN 

is  the  organ  of  the  special  sense  of  touch  as  well  as 
the  seat  of  peculiar  sensibility.  It  consists  of  three 
layers,  the  epidermis  or  cuticle,  rete  mucosum,  and 
dermis  or  cutis  vera. 

The  epidermis  or  cwi/cZe  forms  the  external  layer  ; it 
is  composed  of  small  laminae  or  plates,  slightly  over- 
lapping and  connected  to  the  cutis  vera  by  numerous 
fine  filaments,  small  excretory  ducts  and  the  sheaths 
of  the  hairs.  A modification  of  the  epidermis  termed 
epithelium  covers  the  internal  surfaces  of  almost  all 
membranes,  so  as  to  afford  them  protection  ; there  are 
four  forms  of  epithelium,  the  pavement,  columnar, 
spheroidal,  and  ciliated.  The  pavement  epithelium  is 
composed  of  flat  nucleated  scales,  and  is  found  on  the 
cutaneous  surface,  on  most,  if  not  all,  serous  surfaces, 
the  lining  membrane  of  the  blood-vessels,  many  mucous 
membranes  and  ducts.  The  columnar  epithelium  is 
formed  of  cylindrical  or  rod-shaped  cells,  and  lines  the 
mucous  membrane  of  the  digestive  and  genito-urinary 
organs.  The  spheroidal  epithelium  is  found  in  the 
urinary  bladder.  The  ciliated  epithelium  is  of  the 
columnar  form,  it  is  characterized  by  the  presence  of 
minute  processes  like  hairs  (cilia)  projecting  from  the 
free  surface,  this  form  is  met  with  on  the  respiratory 
tract,  the  tympanum,  Eustachian  and  Fallopian  tubes, 
superior  fundus  of  uterus,  and  ventricles  of  brain. 

The  rete  mxicosum,  although  described  as  a distinct 
layer  of  membrane,  is  considered  by  some  to  be  gra- 
nules of  colouring  matter  deposited  in  the  interstices 
of  the  cells  of  the  cuticle  and  cutis,  so  as  to  give  to 
the  skin  its  various  colours  in  the  different  races. 

The  dermis  or  cutis  vera  is  composed  of  condensed 
areolar  tissue,  numerous  blood-vessels,  nerves,  and 
exhalent  vessels ; its  deep  surface  is  loose  and  irre- 
gular, and  is  connected  to  the  subjacent  parts  by 
areolar  tissue,  vessels,  &c.;  its  free  surface  is  provided 
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THE  SICIX. 


willi  nuuic-rons  iirojections,  ,'foniiiug  tlie  papdl<z,^  in 
which  the  sense  and  sensibility^  ol  the  skin  reside, 
hence  it  is'  sometimes  divided  into  two.  layers,  the 
deep  layer  or  cm-ium  and  the  auperfictal  or  papiUary 
layer.  The  dermis  contains  numerous  glands— viz  , 
the  sudoriferous,  or  sweat  glands,  the  sebaceous, 
Meibomian,  ceruiiiiiiosiE,  &&. 


